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Turbo Basic 





Introducing Turbo 
& Basic, the high- 
speed BASIC you’d 
expect from 
Borland! 


tt’s the BASIC compiler you've 


bee t And it’s so f 


mplete devel- 

@ t includes a 
zhtning mpiler, an inter- 
d a trace debug- 


ause Turbo Basic is compat- 
ith BASICA, chances are that 
already know how to use 
irbo Basic. 


With Turbo Basic your 
only speed is ‘‘Full 
Speed Ahead”! 
You probably already know us 
for both Turbo Pascal® and Turbo 
g.” Well, we've done it again! 
Ve created Turbo Basic, 
because BASIC doesn’t have to be 





n fact, building fast compilers is 
d specialty; both our Turbo 
al and our Turbo Prolog out- 

n all their rivals by factors, 
vith Turbo Basic, we're proud 
ntroduce the first high-speed 
ompiler for the IBM”PC. If 
taught you how to walk, 
rbo Basic will teach you how 
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The Critics’ Choice 
6 & Borland has succeeded in 
} the language without 
1s down with unneces- 
. Turbo Basic is the 
ywish for a simple yet 
rec creation ! utility 





Steve Gibson, infoWortd 


an- 


mae € Deerek 39 


Turbo Basic ends the 
basic aa 
There’s now one standard: 










, BASICA-compatible, and 
e Turbo Basic is a Borland 
uct, the price is right, the 
quality is there, and the power is 
at your fingertips. You see, Turbo 
Basic’s part of the fast-growing 
Borland family of programming 
languages—we call it the “Turbo 
Family.” Hundreds of thousands of 
users are already using Borland’s 
languages, so you can't go wrong. 
So join a whole new generation of 
smart IBM PC users—get your 
copy of Turbo Basic today. You get 
an easy-to-read 300+ page 
manual, two disks, and a free 
MicroCalc spreadsheet—and an 
instant start in the fast new world 
of Turbo Basic. All of this for only 
$99.95—Order your copy of Turbo 
Basic today! 


Free apresdeheet included, 
Slag with source code! 


ncluded MecroCalc, our sam 











A technical look at 

Turbo Basic 

Full recursion supported 

Standard IEEE floating-point 

format 

Floating-point support, with full 

8087 (math co-processor) 

integration. Software emulation if 

no 8087 present 

Program size limited only by 

available memory (no 64K 

limitation) 

EGA and CGA support 

Access to local, static, and global 

variables 

Full integration of the compiler, 

editor, and executable program, 

with separate windows for 

editing, messages, tracing, and 

execution 

Compile, run-time, and |/O errors 

place you in the source code 

where error occurred 

New long integer (32-bit) data 

type 

Full 80-bit precision 

Pull-down menus 

Full window management 


System requirements 
ee ae 





crs is the 
acclaimed, 
high-performance 
database manager 
that’s so advanced 


it’s easy to use! 


Reflex: the high- 
performance, state- 
of-the-art database 
manager 

Whether you manage mailing 
lists, customer files, or you are in 
charge of your company’s budgets, 
Reflex is the database manager that 
you've been waiting for. Reflex lets 
you organize, analyze and report in- 
formation faster and easier than 
ever before. 

Reflex extends database man- 
agement with business graphics. 
Because a picture is often worth a 
1000 words, Reflex lets you extract 
the critical information buried in 
mountains of data. With Reflex, 
when you look, you see. 


Reflex: the critics’ choice 


... if you use a PC, you should 
know about Reflex. Reflex and 
Reflex Workshop may be the best 
bargain in software today. 

Jerry Pournelle, BYTE 


Everyone agrees that Reflex is the 
best-looking database they‘ve 
ever seen. 

Adam B. Green, infoWorld 


The next generation of software 
has officially arrived. 
Peter Norton, PC Week’? 





Reflex: don’t use your 
PC without it! s 

Join hundreds of thousands 
of enthusiastic Reflex users and 
experience the power and ease- 
of-use of Borland's award- 
winning Reflex. 





* The Database 
Reflex ° Manager 
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| Reflex: The Workshop 
adds 22 templates 

| to your business 

repertoire 


You get 22 different ways to 
run your business—instantly. The 
formats are all there. All you do is 
enter your own numbers. A superb 
business tool. 





System requirements 

Reflex. The Database Manager 18M PC, AT, XT, or true 
compatibles. PC-DOS (MS-DOS) 2.0 and later IBM 
CGA, Hercules Monochrome Cand, or equivalent. 384K 


Reflex The Workshop Requires Reflex. The 
Database Manager 384K. 


only $149.95! 






























For Finance/Accounting: 
> Business Expense Tracking 
Petty Cash Tracking 
Une of Credit Tracking and Analysis 
Accounts Receivable Tracking and 
Aging Analysis 
Purchase Order Entry and Analysis 
Purchase Order Tracking System 
Leasing Inventory /Management 
Asset inventory Tracking 
Cash Management Tnaf Balance 
© Commercial Real Estate Tracking 
and Analysis 
For Administration: 
© Mail Lists 
Appointment Scheduling 
Applicant Tracking and inquiry System: 
Facies Planning 
© Proyect Scheduling 
For Sales & Marketing: 
© Sales Lead Tracking and Analysis 
Store Check inventory Analysis 
Sates Analysis | 
© Trend Analysis | 
For Production & Operations: | 
® Manufactunng Quality Assurance Tracking 
® Assembly Repair Turnaround Tracking 
® Product Cost Analysis and Contro/ 


&& Reflex does the job. Workshop 
shows you applications. The 400-page 
book that comes with Workshop has 
sections on creating accounting 
systems; inventory control; business 
expense reports; real estate manage- 
ment; production; operation and quality 
control; and just a whole bunch of 
other stuff. 

Jerry Pournelle, BYTE 33 
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For the dealer nearest you or to order by phone call 






froe Came 


waite in CA (800) 742-1133 in Canada (800) 237-1136 


You can get more 
You just havent put 


Just put your finger on a Microsoft® Mouse 
and youll be getting more done in no time. 


Because the Microsoft Mouse comes with 
a fistful of software including presentation 
graphics programs like Show Partner™ and 
Microsoft Paintbrush® and Expert Mouse 


Menus for your favorite business programs. 
To enter a command with a Microsoft 

Mouse, just find it on the on-screen menu and 

click. Not having to enter a handful of key- 


strokes means you can work much faster. 


Easier word processing 
from load to print. 
With the Microsoft Mouse, you can 
give your cursor keys a rest. Editing is now 


Microsoft 16 a registered trademark of Microsoft Corporation. Di 


nite sa trades 
Corporawon MultiMate us a registered trademark of Ashton] Parmer is a trademark of 


rk of International Business Machines 
Brighthall 


a breeze because it's easy to highlight and 
change or replace text. 

And when you're finished, you can use 
an Expert Mouse Menu to back up a Display- 
Write” 3 document with just two clicks. Or 
use our mouse to load MultiMate® docu- 
ments without ever having to type out a file 
name again. 


This mouse knows its 1-2-3’. 
The Expert Mouse Menu for use with 
Lotus” 1-2-3° gives you faster access to 
functions you use all the time like displaying 
graphs, setting titles and opening windows. 
Then print out your ae with one click 
of our mouse rather than seven keystrokes. 


and 1-2-3 are regrstered trademarks of Lotus Development 


‘Corporation. Lotus 
Roberts & Co Lid Paintbrush is a registered trademark of ZSof Corporation. 





out of your PC. 


our finger 
leat 


And now you can use the numeric keypad 
on a PC because, with our Expert Menu, 


youll never suffer from not being able to 
use num-lock again. 


Draw attention to your presentation. 

Show Partner and Microsoft Paintbrush 
help you and your Microsoft Mouse create 
presentation graphics that will help keep 
your audience focused on the point youre 
trying to make. 

Show Partner lets you bring your presenta- 
tions to life: like building a graph piece by 
piece as youre presenting your case point by 
point. Show Partner can also create other spe- 
. cial effects. And it lets you pull graphic images 


on it. 


from other programs like Paintbrush or 1-2-3. 


Youll never be alone with a 
Microsoft Mouse. 


The Microsoft Mouse is supported by over 
200 software applications and multitudes of 
a In mc readers A PC World magazine 

ave given the Microsoft Mouse _,¢cWo, 
the World Class Award for the Sam? 

ast three years. No wonder its the ¢Saumum = 
Best selling mouse on the market. ose 
Buy a Microsoft Mouse and get a ton more 


done by just lifting a finger 


Microsoft® Mouse 


\ 
Yor a list of mouse-compatible software of the locanon of your nearest dealer call (800) 426-9400 In Washington State and Alosks, (206) 882-8088 In Canada, call (416) 673-7638 
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MARC ADLER 
NEW YORK WORD 

Marc Adier, author of New York Word, took his 
Bachelors degree In Computer Science from State 
University of New York at Albany. He received his 
Masters degree, in Computer Science, from the Uni- 
versity of Arizons. He pursued his Ph.D at ths 
Kourant Institute of Mathematics at N.Y.U. before hs 
determined it was hopeless. His word processing 
program is an easy to use, powerful, text editing and 
formatting tool. in fact, it contains many features 
such as: 

Automstic table-of-contents & Footnote 
capabllities, index generator, Macros, Mail mergs 
facility, Two calculator modes snd Split screen 
editing. 
ahaa. wt 


BF FILE ili Version 4, an excellent database 
hee 520 NEW YORK WORD ............., sore SIZ 
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A memory resident calculator, 
| oe calendar, gia wity, phone ds, and other desk 
nization bees 
| 0 ST ARCADE CANES Shot ‘em up, 


| oa cron Bik DISK UTILITIES — Some tne most” 
useful utes for the hard disk user... 
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r dot matrix INDE nttrtnh peda 5 + + + 
] ey MPT resident helper for 
BOS comman and syntax 
D576 PC-TICKLE — The perfect reminder for 
‘appomtments and things to do list. ww... 


 PC-SIG LIBRARY ON CD ROM 3 .$ 
C2 NEW 1987 PC-SIG DIRECTORY .§ 
oO tye YEAR PC-SIG MEMBERSHIP . . .$ 


556 Foreign) eons directory, bimonthiy | 
magaane snd 


SPECIAL 
Any 5 Disks pius 


1-Year Membership 
$39 (Include $4 shipping & handling 
Most programs have documentation on disk and request a 
donation from sabshed users. Please add $4 postage and 


sare sane an nen) Salome se 
State sales tax. 


| pation “wbiogeanae | 





] Card No. 














To order, cal: sog-20-6717 | 
in CA; 800-222-2996 | 
For technical questions or local 

Orders: (408) 730-9291 
10300 East Duane Avenue Sunnyvals, CA 94086 
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Have you ever noticed how time seems 
to change everything? Fashions change. 
Technology changes. Even the microcom- 
puters we use change. Maybe that's why 
so many of our customers are saying 
goodbye to 1BM in favor of a “good buy” 
from Wells American. 


As time goes by, more and more com- 
puter users are realizing what an extraor- 
dinary value our A xStar II® truly is. It's 
the only AT class microcomputer that can 
run at 6, 8, 10 and 12 MHz! ft’s also the 
only PC/AT compatible that’s “network 
ready.” Better yet, each AxStar Il now 
comes with your choice of keyboards - 
the original AT version or the enhanced 
“RT” style. Best of afl, AxStar 1] prices 
start at only $995! 


But what about quality and support? 
Don't worry! We've been making micro- 
computers Jonger than IBM! And it shows. 
Our AxStar® computers have been top 


THANKS FOR THE MEMORIES 


rated by leading industry trade journals. 


Even so, we've heard that some "big blue” 


old-timers still worry about trading their 
IBM “security” blanket for better priced, 
higher performance equipment. (Remem- 
ber how difficult it was to give up your 
baby blanket?) That's why we've arranged 


THE AxSTAR ff! {S MADE IN THE USA. 


ne er gf om 





for RCA, one of the world’s largest tech- 
nical service organizations with 18,000 
employees, to provide low cost, nation- 
wide maintenance for our Ax Star Il. 
And jf that's not enough, every unit in- 
cludes free schematics and a no risk 
money-back guarantee. 


Still need a blanket? We've got you 
covered! Try out one of our AxStar fl’'s 
and we'll send you one. It's baby blue, 
monogrammed and...it's absolutely free! 
Weill also include a $395 option, at no 
charge, with your first A» Star fl purchase. 
This offer is limited, so call or write us to- 
day. Just because you'll be saying goodbye 
to IBM doesn't mean you'll have to say 
goodbye to quality, support or security. 
Besides, at least you'll still have your 
memories...and your money! 


<< Wells American, 


CIRCLE 515 ON READER SERVICE CARD 


Corporate Headquarters: 3243 Sunset Boulevard « West Columbia, South Carolina 29169 « 803/796-7800 » TWX 510-601-2645 


IBM Personal Computer AT and AT are trademarks of (nternationat Business Machines 











COVER STORY 


Technical Knockouts: Why 
Everyone Needs a Hard Disk 
Winn L. Rosch/Nothing 
enhances the productivity of a 
PC more than the installation 
and efficient use of a hard disk 
drive. Upgrade your 
knowledge with articles that'll 
make you wonder why you 
haven't left your floppy disks 
behinds 109 


Hard Disk Heavyweights 
Winn L. Rosch/Disk drive 
manufacturers are ready to take 
your AT-class desktop 
machine beyond the 100- 
megabyte storage limit. 
Examine the high-capacity 
hard disks from Core, Alloy, 
Emerald, Priam, Emulex, 
IDEAssociates, and Storage 
Dimensions.........20..00.. U7 





Cut-rate Contenders 
Frank Bican/If you're 
considering buying a hard disk 
drive from a mail-order house, 
read our reviews on products 
from the names you'll hear 
about: Fujitsu, Microscience, 
Miniscribe, Rodime, Seagate, 
and Tandon................. 145 











System Integrators: Hard 
Disks with All the Extras 
Walt Rowinsky/Discover what 
you'll get if you pay the extra 
dollars and buy a hard disk 
drive from a system integrator. 
Here's a look at integrated 
packages from IDEAssociates, 
Sysgen, Tandon, and 
Mountain ........::00.00002 167 


Half-Height Alternatives: 
Cartridge Systems from 
Iomega and Kodak 

Winn L. Rosch/Both lomega 
and Kodak have come up with 
innovative altematives to 
conventional hard disk storage 
that combine the advantages of 
both floppy and hard disk 


PRODUCTIVITY 

How to Handle Your 
Hard Disk 

Paul Somerson/Loaded with 
tips and secrets, this 
productivity presentationisa | 
comprehensive guide to the 
basics of creating and 
maintaining a hard disk that's 
fast, efficient, and 
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FEATURES 
HARDWARE CONNECTIVITY 
Big Draws: The New Large- | Making Connections: 
Format Plotters _ Clustered CPU Systems 
Glenn Hart/The newest large- Frank J. Derfler, Jr./Clustered 
size D and E plotters from CPU systems are a relatively 


Bruning, CalComp, loline, 





and Hewlett-Packard are faster 
and more full-featured than 
ever before. Also: a look at two 
new desktop plotters from 
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SOFTWARE 

Windows Shopping: 
Applications for the 
Environment 

Charles Perzold/Microsoft 
Windows has a bright future, 
but are there any applications 
available today that truly take 
advantage of the environment? 
Yes, say Palantir’s inTatk, 
Filer, and Spell, Microsoft's 
Write and Paint, The 
Whitewater Group’s Actor, 
and Micrographx's 

In*a* Vision and Draw... 271 


Three solid 
formers from 


iniscribe, page 145 
a JUNE9, 1987 





simple solution for smail work 
groups with modest networking 
needs. Our review focuses on 


_ three such systems: the Alloy 


Plus4, Our Business 


| Machines’ OA-Link, and the 


NorthStar Dimension 300. 317 


| COMPUTERS 
| Commodore Comes Home 


Winn L. Rosch/With the 
introduction of the PC10-] and 
PC10-2, Commodore has 
made a commitment to the PC- 
compatible market. Are the 
new machines good enough to 
stand out in the crowd? .... 345 


Reader Service 
Ward seis A5S 


Advertiser’s Product 
Index oe ec ce ee 484 
Editorial Product 

Index oe 486 
Coming Up 











FIRST LOOKS 


Hands On: 

e IBM’s Personal System/2 
Model 60 and Proprinter I 

e Saba’s Handscan 

e Actor, a Windows 
applications development 
language 

e The JDL-850 EWS, a 
plotter-printer combination 

© The Core HC40 

e Zylndex, Version 2.2 

e R:base Graphics 

e Analysis of the PS/2’s effect 
on network standards 33 


VIEW POINTS 


LETTERS TO 
PC MAGAZINE... 15 


PC ADVISOR 

Gus Venditto/Help in 
emulating expanded memory, 
in doing financial calculations, 
in choosing a low-cost CAD 
program, and in sharing disks 
with the IBM Personal 


FROM THE EDITOR’S 
SCREEN 

Bill MachronefThe Memory 
Muddlle 0. cc.cscccccssssesse 67 


JOHN C. DVORAK 

The Substance of 

BONS asiivedees sos ssncouss 73 
Inside Track. Be sisuteiateres at 75 





JIM SEYMOUR 
Incremental ys. 
Generational Change 





STEPHEN MANES 
Hypertext: A Breath of Air 
Freshener .......0.0.4:00.....91 


STEWART ALSOP 
Motherboards and 





| PRODUCTIVITY 


| PC LAB NOTES 

| Turbocharging BASIC, 

Part 2 

Ethan Winer! A matchup 

between Turbo BASIC and 
ickBASIC 2.0 





PROGRAMMING/ 
UTILITIES 

Clean Out Clones the 

Easy Way 

Michael J.Mefford/REPEATS 
lists the duplicate files 





SPREADSHEET CLINIC 
Jared Taylor/Plain talk with 
1-2-3; day of the week for any 
date; room for DOS on the 
Lotus disk; an adaptable print- 
Tange measurer........ ppc 





CONNECTIVITY CLINIC 
Frank J. Derfler, Jr/ 
Protecting information; hiring 
network administrators; 
faraway connections....... 
TURBO POWER USER 
Neil J. Rubenking/How 
programs can locate 
themselves and the 
environment string; using Ctrl- 


USER-TO-USER 
Paul Somerson/Swapping keys 
to get the old WordStar 
dexterity on the new IBM 
keyboard; holding onto 
configuration info.......... 





PC TUTOR 
Charles Petzold/Proportion of 
data bits to address bits in a 
microprocessor; accessing 
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WHAT'S INSIDE 


Quick, what's the single 
most powerful addition you can 
make to your computer? Turbo 
board? Math coprocessor? 
Mouse? New software? 
| Wrong. The hands-down 

best productivity booster you 
can buy for your computer is a 
hard disk. It'll save time in all 
kinds of ways: no more waiting 
for software to load from floppy disks, no more searching through 
30 floppy disks to find the file you need, no more floppy disks, pe- 
riod. It’s an enticing altemative for those of you who continue to 
muddle through without the speed and power of a hard disk. 

As executive editor Paul Somerson says in **How to Handle 
Your Hard Disk,’’ page 199, ‘‘Floppies are how new software 
products are packaged, and how you back up your files. They're 

















bxecutive editor Paul Somerson 





| also for the birds. A hard disk gives you instant access to all your 


files, speeds up operation dramatically, and makes ‘disk full’ er- 
rors a lot less common.”” 

A few years ago, the high cost of hard disks was a decent excuse 
for going without. But prices have come down significantly, and 
there are many more products out there to choose from. So there’s 
no longer any reason for not having a hard disk. Except maybe that 
you don’t know what to look for, how much to spend, whether you 
need 8 or 80 megabytes, and whether to choose an internal or ex- 
temal disk. Options abound, but you shouldn’t be intimidated by 
the number of choices you'll have to make. 

This issue’s cover story can help answer your questions. If 
you're a first-time disk buyer or someone looking for a replace- 
ment or larger disk, or if you just want to know how the disk you 
bought stands up against the competition, turn to our hard disk 
stories. We tested and reviewed inexpensive mail-order units, 
ready-to-install disk-and-controller kits from system integrators, 
and—for space hogs, network users, or just plain dreamers—100- 
megabyte-plus storage systems. 

There's also something here for people who are sitting content- 
edly with their hard disks already in place. How many of you are 
really getting the most from your disk? All neatly organized, is it? 
Noduplicate files? Backups all in place? Ready to face a crash with 
equanimity? You can lice—or you can read Paul Somerson’s pro- 
ductivity article and get the inside story on hard disk organization 


and maintenance from someone who's crashed more hard disks | 


than you've had hot dinners. 
Somerson offers dozens of useful DOS tricks and tips, a recom- 
mended directory structure guaranteed to keep your files in order, 


and some of our best utilities that have been reprinted and updated | 


from past issues of PC Magazine. ae 
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Enter A NewAge In Accounting Software. 


Dac-Easy Version 2.0, 
The Most ea 
Combination Of pee 
Power, Flexibility, Ease 
Use And Value 

Ever Offered. 

We proudly announce Dac-Easy 
Accounting, Version 2.0. The next 
generation. It will break all previous 












standards of per- re i 
formance and he poe $s 
value, Dac-Easy 

Accounting 2.0 

offers you an in- Infoworld 
credible number 1935 
of powerful new PRODUCT 
features over the OF THE 
industry's long YEAR 
running best 


seller, the orig- 
inal Dac-Easy. 
And for the same incredible price! 
While others continue to provide far 
fewer features at far higher prices, Dac 
has dramatically improved the revolu- 
tionary package that won InfoWorld's 
1985 overall “Best Software Value” and 
PC World's 1986 World Class Award. 
Naturally, we've kept all the impres- 
sive features which have led nearly 
200,000 users worldwide to rely upon 
Dac-Easy Accounting. New Dac-Easy 
Accounting 2.0 has over 50 major en- 
hancements from the original record 
setting package. We've substantially 
improved its documentation, speed, 
flexibility, ease of installation, ease of 
use, and power. Version 2.0 is abso- 
lutely the best accounting package on 
the market, regardless of price. It 
offers you more than programs costing 
hundreds, or even thousands, more! 


Experts Will Love Its Power. 
Beginners, Its Simplicity. 
And Everyone, Its Price. 

New Dac-Easy Accounting destroys 
the myth you have to trade-off power 


for ease of use. Version 2.0 has awe- 
some power plus incredibly easy 
operation that can help you better 
manage virtually any type business-- 
fast. You'll have quick, finger-tip 
access to vital information about cash 
flow, pricing, inventory turns, sales 
trends, profitability, and more. 

Redesigned in C language, 
Dac-Easy is amazingly fast in areas 
such as sorting your files and reporting 
information. Yet, there's never been 
an easier accounting package than 
Dac-Easy Accounting 2.0. With our 
new, expanded manual and context 
sensitive help to guide you every step 
of the way, you'll soon be enjoying 
the benefits of computerized 
accounting. 

Version 2.0 is unbelievably easy to 
install. To set up your files, you 
simply answer five easy questions. 
Dac-Easy conveniently provides sample 
Chart of Accounts, Income Statement 
and Balance Sheet, which most 
businesses can use with little or no 
modification. And because new 
Dac-Easy is intuitively programmed, it 
saves you even more time and key- 
strokes during file setup. Every major 
file contains a pop-up window that 
allows you to set up current informa- 
tion ultra-fast. 


$69.95 


Best of all, Version 2.0 is 
available for the unbelievably low 
price of $69.95. Compare its features 
with all other accounting software and 
you will agree. New Dac-Easy offers 
absolutely the best performance, ease 
of use and value in the industry! 


Feature For Feature, The 
Number One Accounting 
Package On The Market. 

Never before have seven powerful 
accounting modules been so perfectly 
integrated in one system. General 
Ledger, Accounts Payable, Accounts 
Receivable, Inventory, Purchase Order, 
Billing, and Forecasting work in single 
disk harmony to give you fast, flexible 
reporting, analysis, and forecasting for 
service or product based businesses. 
Data that is entered once is automat- 
ically posted to all other modules. 


é 
General Ledger 
Accounts Payable 
Accounts Receivable 
Inventory 


Purchase Order 
Billing 
Forecasting 





New capabilities include 
departmental profit & loss by product 
line or customer, multi-company, point 
of sale invoicing, automatic back order 
control, sample Chart of Accounts & 
Financial Statements, service business 
billing, full help screens, on-line and 
batch processing, financial ratios and 
much, much more. 

Add these to the features which 
have made Dac-Easy the fastest selling, 
most highly praised accounting 
package in history, and you'll see why 
Dac-Easy Accounting 2.0 is the best 
accounting software for your business. 





GENERAL; 
eMulti-company, multi-deparimental 


ePassword 
protected eExtensive 430 page manual with 
accounting primer eOn-line context-sensitive help 
eFast-Start installation — ePoint-of-sale 
dnven eOver 700 different reports eBilling 
module for services eFree phone support 
available eBatch & on-hne processing 
GENERAL LEDGER: 

e@Modifiable pre-designed Chart of Accounts & 
Financial Statements 3 Year account history 
ePencil & pen feature for corrections eUnlimited 
journals 
budgeting eFinancial ratios and more 
ACCOUNTS RECEIVABLE; 


eOpen invoice or balance forward eFlexible aging 
On-line automatic posting eDepartmentalization 

customer eCustomized text on statements 
eCash flow analysis eMatling labels eFlexible 


finance charges eNotepad window eSupports 
| partial payments Sales analysis and sales 
budgeting and more 

ACCOUNTS PAYABLE: 

eCheck pnnting from muluple bank accounts 
eAutomatic allocation of avatlable cash eVendor 
directones and labels eFlexible aging eOn-line 
posting to other modules  eFlexible invoice 
allocations e@Automatic reprinung of checks 
e@Notepad window ePurchase forecasting 
eUnlimited allocations per invoice 10 Invoices 
per check eBrowse invoice and more 
BILLING: 

elnvoicing on plain or pre-printed forms eSpecial 
service billing routine e@Sales joummals elnvoice 
remarks eQn-line posting to other modules 
eCredit memos eRevenue & cost allocation 


INVENTORY (PRODUCT OR 
SERVICE): 

eSupports 3 most popular costing methods 
ePhysical inventory routine with count sheets 
eAccepts any measure of units eSpecial services 
file e@Automatic changing of costing methods 03 
Year history for all products and services with 
automatic forecasting e@Automatic pricing 
assignments eAlert & activity reports eOn-line 
posting and more 

PURCHASE ORDER: 

099 Items per P.O., per line and total discounts in $ 
or % Full back-order control ePurchase journal 
eP.O. siatus report eOn-line processing and more 
FORECASTING: 

eForecasts budgets for all principal files using 3 
different calculation methods ePowerful 
forecasting reports with tn-dimensional totals 


= | ar rca dA 








TO ORDER CALL TOLL FREE 


1-800-992-7779 


IN TEXAS CALL 1-214-458-0038 


W@ DAY MONEY-BACK GUARANTEE 
Dac offers 30 day unconditional guarantee 
on all products bought directly from Dac 
Software (less shipping charges). There is a 
$10 restocking fee if the disk envelope is 


*Registered users receive free support for 
the first 60 days (maximum 10 minutes) on 
every Dac-Easy software product (does not 
include upgrades). 


Tapa, 60K Petrery (Dac cay Maka 


384K). 

MS-DOS is @ trademark of Microsoft Corp {BM & PC- 
DOS 2.0 ere registered trademarks of international 
Business Machines Corp. Dac-Easy is a trademark of 
Dac Software, Inc., Dallas TX 75244 


eMenu- » 


eUnlimited accounts eAutomatic 


invoice allocations 3 Year history eAutomatic ; 


ePacking lists @Point-of-sale invoicing and more 


zed 





Free cele ‘Now Available! 

The new 2.0 series is so easy to 
install and use you might never need 
assistance, but if you do, fast Dac 
support is just a phone call away. Our 
staff includes experts in accounting, 
payroll, word processing, and database 
management who are ready to help 
you in the first 60 days without — 
charge.* You can always count on 
Dac for quick, accurate answers. 


Get The Version 2.0 Edge In 
Profitably Managing Your 
Business. 

We're proud to announce that the 
rest of our Accounting series has been 
equally enhanced to match the industry 
leading standards of Dac-Easy 
Accounting 2.0. Dac-Easy Payroll 2.0 
is the fastest selling payroll package 
in the industry, offering personnel 
management, automatic payroll 
processing, automatic tax calculations 
(all 50 states), and more. It retails for 
just $49.95. Dac-Easy RePort 2.0 at 
only $39.95 is a powerful report 
generator in addition to a file transfer 
utility. Just imagine creating custom 
reports using fields from any 
accounting or payroll file, plus having 
the ability to instantly send that data 
to your favorite spreadsheet or 
database. 

Dac-Easy Mate 2.0 at $39.95 
provides advanced utility functions 
when working with Version 2.0 


Mail to: 


@ dac software, inc. 
4801 Spring Valley Rd. Bldg. 110-B 
Dallas, Texas 75244 
O Yes, please rush me the following 


Dac pnd 


Dac-Easy Acco Accounting 2.0 bar 6 Fr) 95 ~ 
| Dec-Basy Payroll 20 _$ 49.95 
| Dac-Easy Acct. Tutor 2.0 __$ 19.95 
| Dac-Easy Pay. Tutor 2.0 __$ 19.95 
Dac-Easy Mate 2.0 —_$ 39.95 
I Dac-Easy RePort 2.0 a 
| Add Shipping Charge $7.50 


Texas Residents Add Sales Tax (7'/4%) 
CODE 117 Total 


Dac-Easy Accounting or Payroll. Like 
long macros, handy notepad, full 
featured calculator, plus a fast backup 
utility that allows you to stay in 
Dac-Easy Accounting 2.0 while backing 
up files, 

Our new Accounting and Payroll 
Tutor ($19.95 per package) each contain 
an accounting or payroll primer, 
respectively; illustrations of best uses 
of the many management reports; plus 
step-by-step examples of common 
business applications. They're perfect 
for leaming accounting and payroll 
basics, and for mastering the programs. 

You win. The Version 2.0 family 
gives you absolutely the best 
combination of user conveniences, 
power, efficiency, and speed...at truly 
phenomenal prices. Act now and put 
the Next Generation of Accounting 
Software to work for your business! 


Take Advantage Of Our Special 
Upgrade Offer. 

The upgrade to Dac-Easy Accounting 
2.0 is only $35.00 and includes the 
Version 2.0 program, our totally new 
430 page manual, sample Chart of 
Accounts & Financial Statements, plus 
Version 1.0 to Version 2.0 file 
conversion utility. Dac-Easy Payroll 
2.0 upgrade is available for $30.00 and 
contains the program, new manual, and 
file conversion software. You may also 
get 2.0 versions of Dac-Easy 
Accounting Tutor ($15.00), Dac-Easy 
Payroll Tutor ($15.00), Dac-Easy RePort 
($25.00), and Dac-Easy Mate ($25.00). 

Call 1-800-992-7779 today with 
your serial number to purchase upgrades 
for 2.0 products. You'll double your 
operating efficiency for a fraction of the 
cost of the original packages. 





Method of Payment: O Check 


Account# 
Expires 
Name 

X Signature 


Company PL 


City 
__———e 


Computer Brand 
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OMoney Order 
Omc OAMX OVISA 


Discover AST Premium /286. The First 
AST Quality Uncompromising AT’C 


More than two million people have made 
us the first choice in PC Enhancement. 
For over five years, you've known AST as 
the leading PC enhancement company. 
Now, we're introducing the ultimate 
enhancement: AST Premium/286. The 
first AT-compatible personal computer 
with AST performance and reliability. More 
flexible and upgradeable. Skillfully com- 
bining lightning fast processing speed and 
uncompromising compatibility. 

AST FE lots:™ Processing speed- 
ways. Forming the foundation of the 
AST Premium/286's increased speed are 
our FASTslots. This advanced architec- 
ture improves overall performance so there's 
enough built-in power to satisfy even 
the most demanding user. 

The AST Premium/286 operates 50% 
faster than an 8MHz PC AT* as mea- 
sured by the Norton Utilities Version 3.0 
SysInfo. And maintains full compatibility 
with standard PC and AT-based enhance- 
ment cards. It also provides for a power- 
ful, easily upgradeable and expandable 
future, accommodating the next generation 
of accelerator and high-performance 
enhancement 


A Heritage Of Software Compatibil- 
ity. Software compatibility has always 
been one of our strong points. Shipped 
with the industry-standard MS-DOS* 

3.1, AST Premium/286 is compatible with 
widely accepted operating systems such 
as IBM* PC-DOS" Concurrent DOS™ and 
XENIX™ It’s also designed to get the most 
out of multitasking software packages like 
Microsoft® Windows, DESQview™ and 
TopView™ 

Applications-oriented. Keyboard- 
selectable operation at 10, 8 or 6MHz means 
virtually all popular off-the-shelf IBM 
PC and PC AT application software is 
immediately compatible. All your favorites, 
including Microsoft Word, Lotus® 1-2-3° 
Framework™ Symphony? dBASE® III and 
AutoCAD» 












Attain your fullest software poten- 
tial. AST’s advanced architecture also 
provides faster and more flexible mem- 
ory addressing. While built-in Enhanced 
expanded memory capabilities — AST 
FASTRAM™ expandable to 2MB in a single 
slot—let you break the 640K DOS bar- 
rier Create bigger spreadsheets and sort 
larger databases. And enjoy the uninter- 
rupted workflow benefits of multitasking 
using current DOS versions, with full sup- 
port for protected mode software built-in. 

Fast access disk storage. Comple- 
menting AST Premium/286's speedy opera- 
tion is a full line of disk systems. There's 
a 20MB, 40MB and a 70MB hard disk. Both 
the 40MB and the 70MB offer more 
and faster access times — below 30msec— 
than the PC AT’s fixed disk. And our 
external disk/tape systems, featuring 
advanced SCSI architecture, allow easy 
expandability. 





More standards are standard. We 
build-in our AST FASTRAM™ memory card. 
And most models include our own multi- 
mode enhanced graphics adapter, suppor- 
ting IBM EGA, CGA and Monochrome, and 
Hercules Graphics Card™ display modes. 

Compatible with AST and IBM 
Products. AST Premium/286 is designed 
to remain your productivity er for 
years to come. Choose it with confidence 
for single and multitasking applications, 
individual and shared environments alike. 
Use it as an engine with other AST prod- 
ucts to form powerful application work- 
stations for desktop publishing, CAD/CAE 
and more. Or to increase connectivity use 
it as a network file server, to communicate 
with IBM mainframes and minicomputers, 
or to manage multiuser environments. 

Solutions that are ready to go. 

We also offer a number of pre-configured 
workstation solutions tailored for maxi- 









AST Premium/286 ks shipped with MS- 
DOS and GW BASIC® and it’s fully 


compatible with a wide variety of oper- 
ating systems, environment 
and ubility and apphcation 
software. 





mum performance in your application. 
Combining our proven products, from 
local area networking and data commu- 
nications to extra memory and I/O to 
laser printers and disk systems, our solu- 
tions are all designed to increase your 
business productivity. 

Quality across the board, around 
the world. When you buy AST products, 
you're also purchasing a worldwide repu- 
tation for service, support and product 
dependability. AST Premium/286 is backed 
by a one limited warranty, and our 
worldwide network of certified dealers and 
service centers. 

AST Premium /286~ The system 
and the solutions. For more information 
call our Product Information Center at 
(714) 863-0181 or send the coupon to: 
AST Research, Inc., 2121 Alton Avenue, 
Irvine, CA 92714-4992. 


Seven inde 
slots; 1 PC- 
itera ree Based on industry-standard native 
54 ied including 80286 technology complemented by 
ey FASTS AST advanced architecture. 
no wait state oper. 
ation with a high-: 
direct interface to the IOMHz 
80286 Ads a 
processor ERE. 
dates the next generation accepts BMHz 
of accelentor and high 80287 devices to 
enhancement execute math- and 
cards. Its also an open archi- floating, point-intensive 
tecture for easy develop- 


AST markets products worideride— in Rerepe call: 44 1560 4550; im the Par East call: 652 0499 9113; ln Canada call: (616) 626-7314. 


AST Pretainams/286, FASTalot and FASTRAM 


‘Dignal Research. Copyright © 1986 AST Researcti, Inc All rights reserved. 


of AST Sanearch, Inc IBM Personal Computer AT and PC AT registered trademark and 
Framework teademuark of Ashton-Thsr AutoCAD wedematk of reginered 
‘Companet Technology Norwn Uulities trademark of Peer Noron Computing, lnc. UNIX tradematk of AT&T Bell 


operation, 
Saster than the 8MHz PC AT. with 
1BM PC AT hardware and software 
compatibilsty. 


Personal Computer With Legendary 
ompatibility and Lightning Speed. 


Yes, I want to know more about AST 
Premium/286 Solutions. Send me more 
| information today. 


Name 

| Title:, | 

| Company. —$ $< $$ | 

Address: $$$ —$— 

| City a | 

Zip. Telephone.4 ) 

| My applications: | 

Desktop Publishing Multuser 

| —— Mainframe/Minicomputer Connection | 

Multitasking 

| Send to: | 
AST Research, Inc., 2121 Alton Avenue, 











General Business 








AST RESERRCH INC. 










the increased speed of the AST 
Premium/286 inst the top competi- 
tors for yourself (Basis Norton Utilttes 
Sysinfo Verston 30) 





PC-DOS and pView trademarks of Inurnational Business Machines Corporation. Lotus, 12-3 and Symphony 
AUTODESK, Inc. Micrsoh, MS-DOS, KENTX, and GW BASIC wademarks of Microsoft 
Labomeories, Concurrent DOS trademark 
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Tecmar’s New EGA Master 800" and 
EGA Master 480" Head a Distinguished 
Cast of PC Graphics Cards. 





The new EGA Master 800 lets you show off your EGA Master 800 and 480, give you maximum resolu- 
business graphics in glorious, crisp 800x600 resolution tions using Windows, GEM™ and AutoCAD? 
in 16 colors! It’s the first EGA The EGA Master 800 and 480 
solution to take full advantage : are completely compatible (right 
of the performance of your NEC down to the chip-register level) 
Multisync™ or other multiscan with all major graphics standards— 


MDA, Hercules™ CGA and 
EGA. As well as with popular 


monitor So it really makes your 
investment pay off...in full color! 
















Costarring in 16 colors is the monitors—monochrome, color, 
EGA Master 480. It offers 640x480 enhanced color and multiscan, 
resolution on your multiscan So you're guaranteed 100% hard- 
monitor and supports 132-column ware and software compatibility, 
%44-line spreadsheets under Economical EGA. For low- 
1-2-3® and Symphony? cost IBM® EGA graphics the EGA 

Tecmar’s special software Master™ is the critics’ choice.” It 
drivers, included with both the offers 16 rich colors in 640x350 

Windows Draw™ running under ' 
EGA Master 480. Up to 640 Microsoft® Windows in maximum EGA Master 480 and 800 are compatible 
480 resolution in 16 colors Multisyne resolution (800x560) with IBM's new Personal System/2® Model 
122 column 44 spend Bsa CAE Rene oe ee 
Symphony 
10 BO, el 
built in from the eae i. 
level up 


eS 


256KB video RAM 


Half-card design makes it the 
Ait for balf- size slots 


Supports multiscan, enbanced 
color, RGB and monochrome 
displays EGA Master 800, Up to 

800x600 resolution—otber 


Jeatures similar to 480 model 


usiness 


resolution on an Enhanced Color Display or com- 
patible using your favorite EGA applications. P 
CGA and More. The Tecmar Graphics 









»  M300™ guarantees compatibility with the 
» thousands of MDA software packages available. 

Guaranteed Quality. Trouble-free operation 
Master™ plays a double role in PC graphics. is assured with Tecmar's exclusive Quicklurmn™ 
On a color monitor, it reveals a superb com- 0 is Quality Service. Because, if there is a problem 
mand of CGA software—displaying 16 colors ye R7aaial within the first six months of your two-year 
in resolutions up to 640x400, Whileonamono-  ~"\ > warranty, Tecmar will replace your graphics 
chrome display, its MDA (monochrome text) mode card within 48 hours, That's made-in-the-U.S.A. 
produces precise text in resolutions up to 720x700. quality...guaranteed! 

Monochrome Classics. The Tecmar MG1000™ pro- A Personal Screening. Visit your local Tecmar 
vides both MDA and Hercules compatibility while the Dealer today for a personal demonstration on how 
to improve your PC picture. And for your FREE guide 
to Tecmar’s complete line of PC graphics products call 
216) 349-1009. Or write to Tecmar, Inc., 6225 Cochran 
Road, Solon, Ohio 44139-3377. 


TEQUAR 


Tle Pum Pehict Your PO 


Standard Graphics 
Modes 


| Tecmar Plus™ Modes 


ns eT 
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EGA Master. Low-cost EGA 
solution ¢ 640x350 resolution 
in 16 colors ¢ Sal ie ae 
all EGA re 

RAM® Sonia’ 


“PC Magazine Bditor's Choice, August 19006 

BGA Maser 800, EGA Master 480, EGA Master, Heeaen MGI0G0, M500, Beoslopnent Cop, GEN negated eestemark of Dual Rear A IBM: trademark of Internanonal Business Machines Corp . pene ree. «NEC 
Home Electronics, 1-2-3 and registered. enon valena ‘Dyguat Research, Aus regueered trademart of Autodesk inc. ‘a Products, 
inc,, Microsoft registered Rial ficreagft, Corp., protean ape et tsorlty eg a bd ina, la Toes Al Gee tomod 
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Ven-lel clears 
the path 
to 2400 baud. 


Trying to install a 2400 baud modem in your PC can make you feel 
like you’re trying to get through a maze. 

With most 2400 baud modems, you'll wade through pages of docu- 
mentation...only to learn that you must set dozens of parameters 
and reconfigure your software. Even buy all new software. 

Ven-Tel 2400 baud modems eliminate the barriers. Just plug one 
in,and you’re ready to transmit your data twice as fast. Using whatever 


software you’re using today. 
tia r id 2400 , Choose Ven-Tel 2400 baud 
d 











modems in either our convenient 
desktop, or Half Card™ internal, 
versions. Each requires minimal 
= installation and will automat- 
ically connect with 1200/300 
baud modems and services. 
And each is available with 
or without X.PC error 
\. correction built-in. 
\ Like all of our PC 
products, Ven-Tel 
2400 baud modems 
are backed by a free 
five-year warranty. 
No other major 
manufacturer even comes close. 
So when you decide to shift into high gear, 


do it with a Ven-Tel 2400, We give you the speed 
you want—without making you work for it. 


Vente! 


Modems 


4 


Our free 24-page booklet, “How to Select The Correct Modem)’ contains specific 
information about our full line of Ven-Tel 1200 and 2400 baud modems.To request your copy, 
call 800-538-5121. In California, call 408-727-5721. 
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VIEWPOINTS 


LETTERS TO 
PC MAGAZINE 


BUSINESS GRAPHICS 

While we applaud your recognition of 
business graphics packages (‘*Graphics 
Software on Display,’* PC Magazine, 


disappointed by 
your omission of 
The Smart Software 
System and The 
Smart Spreadsheet 
with Graphics. 

The Smart 
Spreadsheet, which 
can be used as a standalone package or as 
part of the modular integrated Smart Soft- 
ware System, offers an extremely versatile 
range of presentation graphics capabilities. 

With Smart, up to 78 graphics options 
are available for each spreadsheet, includ- 
ing three-dimensional graphs, line, bar, 
stacked bar, exploded pie, and histograms. 
Users may choose from a palette of 16 col- 
ors and six type fonts. In addition, graphs 
may be transferred to the word processor 
or displayed in a slide-show format. 

Ron Ferguson 

Vice President of Marketing 
Innovative Software 
Lenexa, Kansas 





We were dismayed to note the omission of 
Microsoft Chart in your recent blockbuster 
on business graphics (‘Graphics Software 
on Display’). Microsoft Chart is clearly 
one of the leading packages on the market 
today for presentation graphics, and its 
omission was a serious Oversight. 
Microsoft Chart can import data direct- 





Volume 6 Number 
5), we were greatly __ plotters, and image recorders. 





| 45 preformatted chart types plus extensive 


formatting options to customize a chart. 
Finally, Chart supports a wide range of 
output devices, including dot matrix print- 
ers, laser printers, ink jet printers, pen 


Jeff Raikes 

Director, Applications Marketing 
Microsoft 

Redmond, Washington 


We were very surprised to discover that 
you did not include our program, Open Ac- 
cess Hl, in your article ‘‘Graphics Software 
on Display.”’ SP! began publishing Open 
Access H (then called Open Access) back 
in 1979. Our spreadsheet had graphics 


when other packages didn’t even have | 


spreadsheets yet. And more important than 
our longevity is the quality of our graphics. 
Open Access ff has the only true rota- 

tional 3-D graphics on the market. Refer- 
ring to the Summary of Features table on 
page 124, it has every chart and graph type 
listed, with the exception of Gantt and or- 
ganization charts. No other product re- 
viewed can match that. 

Lorraine A. Iverson 

Manager, Corporate Communications 

Software Products Intemational 

San Diego, California 


Executive editor Bill Howard replies: 

PC Magazine's single-topic issues often 
target all products within a category. We 
may apply filters to narrow the field to 
products that are new or markedly 
changed since the last review, that fall 
within price or performance categories 


ly from a variety of business software ap- | (e.g., laser printers under $3,000), or that 
plications, including Lotus’s /-2-3 and | are nontrivial (no Cassette BASIC ac- 


Symphony, Microsoft's Multiplan, and 
aBASE Ill. Chart also provides a gallery of 


counting packages). Other magazines may 
look at only a handful of products, so if 








they leave out three graphics programs, 
if sno big deal: they left out 40 others too. 
We can't make that excuse, Microsoft 
Chart, Smart Spreadsheet, and Open Ac- 
cess IL fit the screening criteria and should 
have been included. In two words: we 
goofed. 


CRACKERS NOT HACKERS 

I take umbrage at Howard Marks's refer- 
Ting to unscrupulous, immature ‘‘crack- 
ers’’ as hackers, and | take you to task for 
permitting their un- 
professional antics | |.«\oil esOnly 
to be dignified by o 


implying that such is PC 
SECURITY 
MODEMS 


ae 


the essence of hack- 
ing (sidebar ‘‘How 
‘Hackers’ Break 
In,’ in *‘For Your 
Ears Only: PC Secu- 
rity Modems,”” PC ae 
Magazine, Volume 6 Number 4). It is bad 
enough that the news media have unwit- 
tingly spread such misconceptions among 
the public at large, but it is unforgivable for 
it to appear in a professional computer 
journal such as yours. 

In my 20 years of working with com- 
puter software, being called a hacker has 
always been an honorable designation, on 
the order of being a programmer's pro- 
grammer and having knowledge about the 
internal workings of computers. The fact 
that some “‘kids’’ have misapplied such 
knowledge does not excuse you for falling 
to the level of common newspapers. 

Bob Stephan 
Pebble Beach, California 





Howard Marks replies: 
While | am also concerned about this 
change in the meaning of the word hacker, 
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MicroCom Systems 


OUTSTANDING " 


For IBM PC's and Compatibles 


1$350 = = $300 v= 
OrsK DISK 
Busts ouanrmes FOR TEN OF MORE 
| $1 OFF § 02082 OF MORE WITH THES COUPON 
' (0 BUSINESS 1—EZ-Forms business form genara- 
tion, completion and printing program. 
OO CAD 1—Altamira, a 4 color oe! onented draw- 


nano Color required 
H G51 COMM 4a,b.c,d,a-(5 disks) Latest RBBS 
| Bulietin Board System 14.1D. 





I'm afraid that most people, including | will do little for them at the present and 
most of our readers, would use this word | completely ignore the benefits they may 
to describe the type of people who break | receive in the future. It is with this in mind 


Fa] exaaame tai—-@ dst) File Express menu into computer systems. that I suggest Mr. Manes take the time he 
Inven gene sa database mngr, See a ee 2 if 

yo EDUCATION 1-"Intaractive DOS tutons! for new saves on haircuts and shaves and devote it 
PC users. Makes taaming DCS painiass FANTASYLAND IN REALITY toward finding out what users of 386 ma- 


[[ Co GAMES 1—3-D PacMan, Kong, SpaceWar, 
ease and more. Color required. 

Bosal MES 2—Qubert, Pango. “Contpede, Monopoly, 
Zoarre, and more. Color required. 

a 


I thoroughly enjoyed Stephen Manes’s | chines are accomplishing. Maybe then we 
column ‘‘The 386 in Fantasyland’? (PC | can set the record straight. 


te GAMES 3—Blackjeck (you set rules), Arm Char Magazine, Volume 6 Number 5)—the | Robert Arbogast 

QB, and Empire (Wer Game). idea of a software revolution occurring be- Mount Sterling, Ohio 
lo SaGewes cause higher-speed computers are avail- 
Ic Games veal Heck adventure geme from the able does seem a bit presumptuous. Contributing editor Stephen Manes’s bar- 


univarsities. Li jua, only more complex. 
| GAMES SPinbal, thallo, Dragons, Sopwith 
| {fly one), end more. Color required. 
f&) INFO 1s,b—(2 disks} Cooking recipes databasa 
with keyword/ingrediant ratneval. 
| (1 LANGUAGE S—Turbo Pascal interactive debug- 
gar, par gon ue help, formattars, at catera 
BO LANGUAGE 7—Complete Pascal intes- 
r] prater/compiler. Graat for leaming Pascal! 
( ORGANIZER 1—DeskMate, a Sidakick clone, and 
I] ___ the Judy calendar program. mS 
rT (2 PINUP 2—Provocative high res digitized 3 
& 


Mr. Manes made one small error in his | ber replies: 

article, however. He mentioned that a !- | Hey, the column specifically said the 386 
megabyte, 1,024 by 1,024 resolution | would benefit users who really needed ex- 
would display only eight colors. Actually, | tra speed; the main point was that more- 
the 8 bits per pixel available in a 1-mega- | extravagant claims remain to be proved. 
byte display would allow 256 colors to be | So give me a break and learn how to read, 
displayed. Coupled with a palette chip, | okay? As it is, Manes won't ever come in 
one could choose from more than 16 mil- | for a trim because he's too busy answering 
lion colors. But even with this kind of | letters from people who spend more time 

equipment available | would not expect | shaving than thinking. 
any kind of software revolution. 

James Hughes | THE WRONG IMPRESSION 

Houston, Texas | In the article ‘Abort, Retry, Ignore’’ (PC 
Magazine, Volume 6 Number 1), you list- 
Contributing editor Stephen Manes re- | ed Interlude I first in a series of products 
plies: that were referred to as “‘this year’s collec- 
Thanks so much for the correction. As \ tion of bugs, bombs, and backward 
punishment my computer will spend the | moves."* Recreational Technology has 
rest of the day executing the following: 10 | sold many thousands of copies of Interlude 
PRINT “'8 bits = 256 colors, Manes, you 


dope!””: GOTO 10. <= 
_ ABORT, 
RETRY. 


grephics pinups. Graphics required. 
| oO vty 1—Font and sideways ne 
pooiers, banner makers, and mo: 

| Oo UTILITIES 1—A collection of invaluable genaral 
I purpose DOS utilities. A must! 

( UTILITIES 2—More inveluabla DOS utilities. Too 
B__ many to fist nara! 

(0 UTILITIES 3—A comprehansive set of dabug- 
| ging and diagnostic utilities. 


Il wew AELEASES/uPDATES 
| (2) CAO 2a,b—(2 disks) An advanced 2D/3D draft- 
ing prog. 640k end color required 
{2 COMM 1e,b—(2 disks) Varsion 2 4 of the ever- 
In popular Omodem comm. program. 
COMM 2a,b—(2 disks) Procomm 2 42, an ex- 
I callant modam program with tarminal emulation. 
(2 EDUCATION 2—Learn the Prasidents, Statas 
| a Capitals) and mora. Color required. 
I (2 EDUCATION S~-Learn Origery, the Jepanese art 
of paper folding. Color required, 
I & FINANCES 32,b—(2 diss) € Express Calc 3.12.¢ 
r powarful spreadsheet prograt 
o GAMES $—Striker helcogter 3 attack, and Risk, 
world domination. Color required 
( GAMES 9—EGARisk, the game of world domina- 
E> toa very high resolution. EGA required 
| (2 GAMES 10—Solitara, Taed-Off golfing. and Sail- 
ing in the Bermuda tnangie. Color required 
BC GAMES 12—MyChass (9 levels), Backgammon, 
I and Wheel of Fortuna. Color not required 
(2 GRAPHICS-1—Record and play tack screen 
images! Excellent for demo, etc Color required 
fF) INFD 2a,b—(2 disks) Zip-Phone, nahonal 
| afaacoda/ prafix to zp-coda cross referance 
i fz) LANGUAGE 3a,b—(2 disks) The A86 2 18 macro 
assemblar and debuggar. 
HO SHELL 4—Automenu menu feciity, end HOM II 
| 4 04 hard disk menus. 
(CD UTILITIES S—Utiities for formatting, parking, 
7 Optimizing hard disk drives 
I () UTILITIES 6—Advanced utilities including Dpath, 
sce Hotdos, Resident program utilities 
CD UTILITIES 7—More Advenced utilities including 
MasterKey (undeletes files from hard disks). 
Ba WOAD 1a,b—@2 disks) PC Wnta 2.7, a powertul 





In response to Stephen Manes’s column, 
“The 386 in Fantasyland,’’ 1 must express an 
my feelings about the injustice that has : 
been done to the 386 machines and to the ’ 
people who may be in the same shoes I was 
in before my company purchased the 386. == | 
Prior to our purchase of a Compaq 386, 
we had been running our accounting pack- 
age on a PC compatible running in turbo | // and has received virtually no complaints 
mode at 8 MHz. With this machine, pro- | from users about technical flaws in the 
cessing time was slow; it took 2 days to | product. It is my understanding that you 
complete end-of-month processing. were attempting to spoof our advertise- 
Enter the Compaq 386, with an end-of- | ment, but to include it in a list of faulty 
month processing time of only 5 hours. I | products that were classified as the worst 
can’t express the extent of satisfaction we | products of the year is unconscionable. 











I} Word processing system, w/spel checker | all feel. Although the chunk of money we Jeffrey Brown 
Catalog avaliable, add $2. 3.5" format anid $1/citek. paid for this machine was substantial for a President 
I Com 1 small corporation, we would make the Recreational Technology 
I Ship/Manding____—Domeshe $1JForean 55, —__Domeste $1/Foregn $5, same decision tomorrow. Houston, Texas 
Total Enclosed = ——————________ 1 feel it unfair that the many administra- 
ee rates Sos ea0n na tors of thousands of small businesses ob- | Indeed, we found no errors in the pro- 
P.O. Box 51657, Palo Alto, CA 94303 tain false impressions that these machines | gram.—Ed. 
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B13: +B9B196B11-812 { Ordinary 1-2-3 display 










Enhanced 1-2-3 display 
with SeeMORE 

oss Sales . . 
Less: Returns and Allowances 324 Ks, 681 2 See up to twice 
Less: Sales Discounts a7 as many columns 


‘ * te, (ERRCUELETC Tes De J ‘ 
permit Cer di Mt a7 ge mveroa, Qui Choose mixed 
Transportation In a) Fat (4x8) = IZA chiPecters/ in font format 
Less: Purchase Retur ; 7 ee (Top 3 lines bi 
Goods Available fo 74 3 (Top 5 lines 2) 
Less: Ending Inv ¢ 9 _ 
Cost of Goods 
aie : Choose normal 
Profit Mari # — or reverse video 
Change colors 
(CGA, EGA, VGA) 
F Print any com- 
size without [ie eae 
leaving 1-2-3 4 , ? : 
No special 
hardware 
required 


1-2-3 never looked so good. 


Introducing SeeMORE, a powerful SeeMORE manages the screen SeeMORE is another fine product 
screen manager for 1-2-3® that while you operate 1-2-3.Youcan _from Personics, maker of the award- 
expands your worksheet view. switch to a new size or colorwith- winning SmartNotes™ program. 
SeeMORE gives you a choice of out leaving your worksheet and 


compressed formats that double, YOU can produce a hardcopy print- 
triple or quadruple the number of Out of arly compressed screen with See ORE eed 


cells displayed on the Screen. the push ofa key. H Please send me_____._ copies of SeeMORE al 
gs ___ eee 

Quit scrolling around. Put your graphics card Payment: VISA MC AMEX. Diners Check 
Install the SeeMORE program with i: i 


1-2-3 and you can builda twelve —- No special hardware is requiredto 9 | == 
month forecast without stopping to run SeeMORE. All you need is a 


i 
i 


CONCORD, MAOIM42 


see the big picture. patibles. $79.95. Not copy protected, eee emenenenenees 
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scroll around. All twelve months CGA, EGA, VGA, Hercules or ea 

appear on the screen. compatible graphics adapter. Fok maloupn sl ae es 
And because so many cells are Get SeeMORE and expand your hori- 

visible, trends and relationships zons. Works with 1-2-3 Rel 2.0 or later H 800-445-3311 
become clear. SeeMORE letsyou onthe IBMPC, XT, AT, PS/2andoom- $ 2352 MAL STREET 


ABOVE BOARD 286 
IS SO ADVANCED 
IT’S COMPATIBLE 

WITH VAPORWARE. 


= 
OS/2- 
SOFTWARE 
The Above” Board 286. 
It'll run every one of the terrific new 
OS/2 applications. 


Just as soon as they’re written. Which 
by all accounts looks to be mid-1988. 
In the meantime, it’s almost manda- 


tory with the memory-intensive applica- 


tions youre using today: spreadsheets, 
networks, Microsoft® Windows; pop-up 
utilities, or whatever. 

In all, Above Board 286 can give you 
up to 4 MB of expanded memory, based 
on the Lotus/Intel/Microsoft standard. 


And since it looks like you'll be 
working with DOS at least another year, 
those 4 MB should come in handy 
Especially when your spreadsheets 
develop middle-age spread. 

And your pop-up utilities are popping 
up all over the place. 

Then, when OS/2 finally arrives, that 
same Above Board you've come to know 
and love will give you up to 4 MB of 
OS/2 memory Ready to run. 

What's more, our new Above Board 
286 comes with switchless installation, a 
five-year warranty and the toll-free tech- 
nical support you'd expect from Intel. 

All of which makes this a very special 
sort of proposition. 

Because we're promising you the 
moon in the future. 

And giving it to you in the present. 

To give you the full story we've written 
apaper called “The Memory Implica- 
tions of OS/2: Just call (800) 538-3373 
and we'll send you a free copy. 


intel 


Above isa trademark and Intel a registered trademark of poling epee te us is a registered trademark 
efinin Desch peer Cale Microsoft and Windows are registered trademarks of Microsoft Com. OS/2is 
atrademark of Teer usted MERI COT ©1987 Inte! easel 


CIRCLE 514 ON READER SERVICE CARD 


Introducing 
a better way to 
scan images. 



























HP ScanJet Scanner 


It only makes sense. The same company 
that brought you LaserJet, the world's best- 
selling laser printer, now brings you ScanJet, 
a new standard in desktop scanning. 

Only ScanJet scanner offers you so much 
in one package for your MS-DOS desktop 
publishing system. Consider ScanJet 
scanner's flatbed design. It works much like 
your copier, letting you scan anything from 
wallet-sized photos to hefty, bound 
documents. 

Plus our Scanning Gallery software makes 
scanning easy. Our exclusive PreviewScan 
lets you see your image on screen before 
cropping it. Then you can size the cropped 
image to fit your dimensions — even if it 
means enlarging your original 200% or 
reducing it 50%. HP's ScanJet scanner is 
compatible with the most popular desktop 
publishing and optical character recognition 
software, too. 

What's most important, though, is the 
end result. ScanJet scanner produces 
professional quality output by letting you 
input both black and white and color 
photos, line art and text. 

What more could you ask for? How about 
a price tag of only $1,990* for ScanJet 
scanner, Scanning Gallery software and the 

interface kit. 

For a ScanJet brochure and name of your 
HP dealer, call 1-800-367-4772, Ext. 902-A. 
MS-DOS te a registered trademark of Microsoft Corporation 


"Suggested US bast pice 
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Getanew handle 
_ On your 
business with SBT. 





Now you can handle up to 254 users, all 
working in the same data files, with the SBT MultiNet 
Database Accounting Library. The accounting soft- 
ware written in dBASE III PLUS? 

So whether your business is large or small, 
you can grow to the limits of the most advanced 
PC networks available. 

When you want that special report, or your 
business needs something we didn’t think of, you can 
quickly and easily modify our programs to meet 
your needs exactly (because our dBASE source code 
is included). 


And if you don’t have time 
to make the changes yourself, 
there’s a nearby consultant who 
can make them for you. 

So if your company has 
two users or two hundred and 
fifty, you can add customers, 
update records, and have as 
many people enter orders as it 
takes to keep your business growing. 

Isn’t it nice to know there's software you 
can't outgrow? The SBT MultiNet Database 
Accounting Library. 








Now you can get a new handle on your business. 
Call today for our demo disk, brochure and for 
the name of the SBT consultant in your area. 
(415) 331-9900. 


THE SBT DATABASE ACCOUNTING LIBRARY. 


dProfessional Time & Billing $395 
dOrders Sales Order Processing $295 
dinvoice Billing/Inventory Control $295 
dStatements Accounts Receivable $100 
dPurchase Purchase Order $295 
dPayables Accounts Payable $395 
dPayroll Payroll/Labor $395 
dLedger General Ledger/Finance $395 
dAssets Asset/Depreciation $295 
dProject Project/Job Accounting $395 
dProperty Tenant/Unit Management $395 
dMaterials Material Requirements $395 
dMenu/Backup Menu/Backup $ 65 
MultiNet versions $200 additional per module 





One Harbor Drive 
Sausalito, CA 94965 (415) 331-9900 
Telex 9102404708 BT 





Macintosh, Atari end compiled versions ere availeble. Names indicated by © or Tm are tradenemes or trademarks 
of their respective manufacturers. © 1987, SBT Corporation. 


CIRCLE 470 ON READER SERVICE CARD 


NeteaWwero iNet) 


|@ LETTERS 


MAILBOX SURPRISE 
I would like to express my appreciation for 
the service given in providing me with a 
copy of your PC Labs Benchmark Tests. 
Before receiving the disk in the mail, I 
thought I would receive a printout to labo- 
riously enter and compile or assemble. 
Needless to say, | was extremely surprised 
to find the disk in my mailbox. Kudos to 
you and your staff for providing both the 
tests and an immediate, useful way of im- 
plementing them. Please accept a whole 
series of ‘*Atta boy's” from me in lieu of 
gold stars to pin on your lab coat lapels. 
Richard B. Shepard, Ph.D. 
Reading, Pennsylvania 


The PC Lahs Benchmark Tests disks are 
distribmed at major computer shows and 
local user group meetings (when our edi- 
tors speak to local user groups). You can 
also abtain a disk by requesting one from 
PC Labs at the New York address.—Ed. 


CONFLICTING REVIEWS 

In Volume 6 Number I, Paul M. Stafford 
suggests that the Sony CPD-1302 Multi- 
scan is the greatest thing on earth since 
sliced bread (First Looks, page 33), while 
in Volume 6 Number 6, Philip F.H. Rose 
asserts that the very same monitor is ‘’well 
below the best’’ (“Behind the Screens: 
EGA and Multiscan Monitors’). 

No doubt you will find some way to 
weasel out of this bizarre contradiction, 
but which revicw should we believe? 

David Kwiat 
Hollywood, Florida 





The article in First Looks was not a PC 
Labs—based camparison review, although 
comparison to the NEC MultiSync ts inev- 
itable. Personal tastes play a large rale in 
preferring the appearance of one monitor 
over another, but these facts remain: The 
| Sony uses a slot-line mask, in which the 
horizontal dot spacing is less than that of 
the MultiSync. The vertical spacing, be- 
cause of the shape of the phosphor dots, is 
greater than the MultiSsne’s. Different 
grapltics tests, user apinions, colar tests, 
and macrophotagrapiw reveal the Mutti- 
Syne to be preferable for most work. Yet 
the Sony easily outperforms it electrically. 
But then, you don't strike us as the shy 
type. Which would you rather use? —Ed. 


CORRECTIONS/AMPLIFICATIONS 


| The correct model number of the TW Cas- 


per Corp. monitor reviewed in ‘‘Behind 
the Screens: EGA and Multiscan Moni- 


tors’ (PC Magazine, Volume 6 Number | 


6) is TE 5154. 


Webster's New World Writer (* Word Pro- 
cessors: More Power for the Money," PC 
Magazine, Volume 6 Number 4) has on- 


screen justification, triple-printed spacing, | 


auto-reformatting as blocked text is rein- 
serted, auto-backup, and both case-sensi- 
tive and insensitive search and replace fea- 
tures. 


T.N.T. Software's My Word! (‘Word 
Processors: More Power for the Money’’) 


| does auto-pagination, has an ‘‘undo last 


delete’’ function, and reads and writes 
plain ASCII files. Its status line informa- 
tion will include the disk drive and the di- 
rectory, the cursor can be moved to the be- 


) ginning and end of a document with a 





single command, and the cursor can be 
moved directly to any line. The maximum 
file size is about 48,000 characters, and the 
current file directory appears on the screen 
before you edit a document. There is a 
time and date variable in mail-merge, and 
My Word! can exit without saving a docu- 
ment by using Ctrl-KQ. 


System Facilities’ XP/P DOS shell can 
copy, rename, move, delete, and change 
attributes for multiple files with tags 
(°DOS Shells Get Smarter,"’ PC Maga- 
zine, Volume 6 Number 4). 


HOW TO WRITE TO PC MAGAZINE 
Do you have a comment, compliment, or 
criticism about something you've read in 
PC Magazine? A question you'd like to 
open up to other readers? Then send your 
opinion on paper or disk to Letters to PC 
Magazine, One Park Avenue, New York, 
NY 10016, or through MCI Mail to 
PCMAGAZINE at address 157-9301. 

All letters become the property of PC 
Magazine and are subject to editing. We 
cannot publish letters that do not include a 
namc, address, and phone number for ver- 
ification. We're sorry we're not able to an- 
swer Icttcrs personally. at 











ca 


... Just put up your feet, 
ea 2-minute break, 
and let TakeTwo 
do the rest.” 


PC MAGAZINE 
August, 1986 
“EDITOR'S CHOICE™ 


TAKETWO ssc 
automatic hard disk backup 
program which completely 
manages the entire 

| backup process, 

| and takes less than j 
2 minutes a day. 
No wonder it is 
the PC Magazine's 
Editor's Choice as 
well as the 
corporate-wide - 
choice of leaders like GE and 
Ralston Purina. Take the Best. 
TakeTWwo. 








Visit your local software 
dealer or call 





1-800-892-0007 


United Software Security, Inc. 
#143 Leesburg Pike Surte BOO, Sienna, VA 22080 








™ JakeTien is a trademark of Uaited software Security. Inc 
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"| FUNDAMENTAL TRUTH. [i you are 
| aprogrammer, you use your editor more 
a than any other tool. If it isn't the best. 
the fastest, the most versatile, the most produc- 
tive . well, then netther are you! 
f) OUR ENTHUSIASM. While we do 
f not publish BRIEF we wish we did We 
@x8 sel) so many BRIEFs that we've been 
advertising tt non-stop since tt was introduced 
two years ago. We're not alone in our enthu- 
siasm There 1s no end of accolades from other 
admuers: 


| BRIEF Encounters 


“The word is getting around that BRIEF 1s 
simply the best text editor you can buy ° 
John Dvorak in Infoworld 


In the last live years only a handtul of 
applications have altered the way we use | 
microcomputers The winners impact is 
astounding BRIEF is a ‘winner thal will most 
detintely change the way we develop applica- | 
tion software Data Based Advisor 


“Overall, BRIEF ts an excellent and efficient 
eduor with capabilities that are iruly uselul if 
you're a serious programmer or developer of 
commercial applications the BRIEF/dBRIEF 
package 18 one of the best investments you 
can make ‘ PC Magazine, 7/86 








‘Every nme I ve mentioned text editors I've 
got a raft of mail urging me to try Brief Now 
that I ve tried tI see why It has windows— 
boy. does it ever have windows' it will do just | 
about anything you want it to look no 
turher recommended ‘Jerry Pournelle. | 
Byte 12/86 

r 


Best editor of 10 compared 
Dr Dobb's Software Tools 

4 ‘WINDOWS ON THE WORLD. Why 

the excitement? First, BRIEF's architec- 

ture Any number of files of virtually 
any length can be open (Start BRIEF with ‘x *" 
to prove tt.) Open as many tiled windows as fit 
the screeo—over/under and side-by-side—to 
work on any of your files Open, close, and 
resize windows as you go In each window, full 
screen or tiny, all editing techniques are at 
hand—high-speed cursoring, paging up and 
down, honzontal scrolling, optional word wrap 
Load the same file in any number of windows 
to view different areas simultaneously. A 
change in one changes all. Cut and paste text 
blocks between windows and files. or into buf- 
fers for later recal! All files stay in memory, so 
you can always go back to snip some more 


A WHOLLY MACROS. 

2B Much of BRIEF was wntt- 
3 ten in tts own macro lan- 
guage It 1s that powerful! The lan- 
guage and its compiler come with 
every copy. as do many standard 
macros, with source code for 
learning by example It is a com- 
plete language with condittionals, 
loops, recursion, global and local 
variables even data types It can 
control files. windows. and the 
keyboard It has structure, 32-char- 
acter vanable names. and—not at 
all like ]-2-3° 's cuneiform —is en- 
rely readable, lke a hybnd of 
LISP and C With it you can de. 
velop a hbrary of routines to 
power BRIEF your way 





UNDO. NOT UN-DELETE. Don't 

confuse the two. BRIEF doesn't just 

keep snapshots of recent deletions 
should you want to pick them up from the cut- 
ting room floor It can reel the whole film back- 
ward undoing any command that affected the 
cursor or the text Watch tt undo a global re- 
place. for example. Uncanny It can back up 
300 nmes, all the way to the beginnung of a ses- 
sion. ‘Works like adream", said The C journal 


@* SHELL GAMES. Leave BRIEF, run 
) your compiler, print out the error mes- 

7 sages, load up BRIEF again? No way! 
Run your compiler from inside BRIEF* It will 
point to each error line in your source pro- 
gram, still loaded in memory, for mmediate 
editing You don't have to leave BRIEF to use 
DOS either. BRIEF disappears from the screen 
to get out of your way, but say bye to DOS and 
BRIEF pops back to the screen, as do all the 
files you were working on. 


‘a KEY WHIZ. You can reassign BRIEF's 
command keyhits to whatever keys 
you're used to, even your old editor's, 

so you don't have to send your fingers back to 
school Macro execution can be assigned to 
single keys Or you can tell BRIEF to listen 
while you tap out a complex routine It will 
save and playback faithfully, a shortcut macro 
without a single line of coding 


() MULTI-LINGUAL. BRIEF's macro 
language 1s perfect for writing format- 
ters for your language which indent, 

Match up parentheses and brackets, and set 
up statement templates for fillan BRIEF comes 
with C language support already buult in. 
Others have written macros to format Pascal, 
BASIC, LISP, Prolog. FORTRAN 


P\ QUICKER PICKER-UPPER. Look- 
} ing for something? BRIEF has full UNIX®- 

7 like expression search tools to forage 
and find and fix any file in memory. Literal str- 
ings with wildcards and ‘'?"' character mask- 
ing, sure But also indtfference to case or inter- 
vening Characters, [ae1ou] to match all vowels, 
or [~aeiou] to match anything but vowels, 
[a-f,l-m] to match character ranges, beginning 
or end of line searches, even multiple chorce 
pattern matching and replacement 


af » REASONS 1] THROUGH 20: 
| 11. BRIEF comes with a color option. 
a You can select your own color 
scheme anytime. 12, It supports EGA's 43-line 


dBRIEF. 
The Power 
Environment for 


dBASE Programming | 


Many worthy utlity products supply needs thal 
dBASE* s programmung language doesn t— 
AUTILTM dFLOWTM and a host of others 
Trouble ts. you have lo use them separately. 
then combine their output into your dBASE 
Program files 


No longer dBRIEFTM written in BRIEF s macro 
language. grabs hold of BRIEF and turns 1 into 
a complete dBASE tt] and It Plus programming 
domain Using BRIEF s underlying shell capa- 
bilites and sts own interfaces, dBRIEF can run 
external utility libraries, plus GBASE itself and | 
link to the ChpperTM Foxbase +TM and 
Quicksilver compilers all with BRIEF sul 
loaded and running the show It can do what 
BRIEF already does plus 
© Convert a screen layout inlo dBASE code tor 
interactive dala entry 
© Display dBASE tile structures in windows. 
a greal convenience alongside your program 
tiles 


© Expand keystrokes into tull dBASE 
statements 
© tndent automatically for clegic display 
* Creale databases. index tiles, invoke Ashton- 
Tate sdFORMATTM and dCONVERTIM, 
draw lines and boxes ] 
‘Simply marvelous programming environment 
for writing and editing dBASE programs . 
PC Magazme. 7/86 Source code included’ 
Requires BRIEF } 32 or later and 384k 512k lo 
tun dBASE within dBRtEF. 640k and harddisk 
recommended 





op 
mode and can display up to 128 lines long 

13. Full 8-bit ASCII display, the whole charac- 
ter set can show on screen 14. Full path sup- 
port 15. Command hne start-up flags to modify 
BRIEF's behavior, change a path name. or run 
a macro: for example "wp" which turns BRIEF 
into a word processor with wraparound and 
margin setting 16. Automattc file save dunng 
idle moments 17. Compatibility with most stay- 
resident programs (like Sidekick™), muln- 
taskers (hke Microsoft Windows™), and net- 
works 18. A bulletin board with public domain 
macros contributed by a mushrooming cult of 
Macromancers 19. No copy protection 

20. Context sensitive help, and phone support 
from the publisher 


* Bnef needs 192k normaly. 320k for compile feature Product must be returned in resalable condition 


NEW VERSION 2.0! 2ocgens feos 
a Ws Janguages ¢ Regu- | 
Jar expressions match over multiple lines e Faster undo & expres- 
Sion search e Added types of block marking ¢ Optional borderless 
windows e Supports displays with 127 lines, 255 chars e Newdocu- 
mentation with tutorials on regular expressions and macros 
30 DAY TRIAL with no-questions-asked money-back guarantee! 








List Prices: BRIEF: $195. dBRIEF: $95 
BRIEF/dBRIEF Combination: $275. 


PC BRAND Prices: CALL 


PC BRAND: CAREFULLY CHOSEN 
PROGRAMMER TOOLS 


INTERACTIVE-C WINDOWS for C/WINDOWS for DATA 
Microsoft Windows™ and TopView™ Compatible 





All-in-One Interpreter, 
Editor, Debugger 


1 nteracive-CTM shows how far C inter- 
preters have come More than an 
interpreter. Interactive-C 1s a fully- 
Integrated development environment a 
complete K&R interpreter bound ughlly 
fo its own editor and “the best debug- 
ging facilities of any interpreter”. says 
uler 2/87 

Shee through programming projects 
like a hot knife through butter Debug: 
ging tools include breakpomis, watch- 
values, stepping options and interactive 
wewmng and modificahon of vanables 
An Interactive-C exclusive lets you nter- 
Tupt to edit and “contnue" from where 
you left off Etumnates plodding replays 
of already debugged code 

Run Interactive-C using adjustable 
edit, command, and status windows 
Toggle a second screen showng only 
your program's output—never any 
crowded intermpang Or, use twin 
CRTs Load object code of your com- 
piled functions or commercial hbranes 
Interactive-C has unmediate mode, 
syntax checking both as you type and 
Tun, and cursor positioning that pots 
Precisely at an error 

Plus, you can port programs from Inter- 
achve-C to major compilers with no modi- 
ficanons—it's 100% compatible Ask for 
E0590, List $249. PC Brand $219 


HALO GRAPHICS 
SYSTEM Muiti-Board 
Graphics Library 

‘The premuer gray hbrary that got the 
ball rolling for PC-based graphics and has 
grown so omnipotent that tt supports over 
25 graphics boards — wictuding IBM's 
EGA and Nr 9 Revolution's hrres senes - 
and has a mulutude of mouse and pnnter 
drivers. All that in each box Separate C 
versions for Latice, M’soft. Aztez, C186 
What does Mult-Halo do? A downto the 
last pixel graphics library plus functions to 
reset drivers so distnibuted program can 
runon anything Wonderful value for single 
heense. Costly royalties though for 
redisinibuton Specify $0315 & Language 
List "300. We £219, With Dr Halo ll a free 
standing “paint” List *440, Us #299 





indews for CTMis a brary of over 
80 functions to add the pzazz and 

Practicality of window partitioning to 
your apphcation Unlimited windows, 
each defined ina C structure for easy ref- 
@rence throughout your program, can 
be made either to pop up or permanently 
overwnte the screen Routines will scroll 
and bughight lists with arrow keys, will 
read and scroll ASCII files verncally and 
honzontally un windows, and even write 
to memory oaded files off the screen 

Logical treatment of video attnbutes 
permits unchanged programs to run on 
color or monochrome Coiors of win- 
dows are set individually All functions 
are m separate modules Only those used 
are inked Only buffers holding on- 
screen or temporanly obscured win- 
dows occupy RAM, others released 
dynamucally 

Windows for Data compnses all of 
Windows for C but takes in data through 
the windows as well At the hugh level a 
sungie functon lets you specify prompt 
stnng. field length, data type. screen 
locanon. picture, target vanable then 
sets lesser funchons scurrying to get and 
Process a user's nput There are utilities 
to get sysem date and time. mess with 
stnngs, create your own masks for fields 

Field options can require or prevent 
entry, beeping on invalid or overflow 


keystnkes, and attachment of field-spect- 


fic help messages and functions you 
want Called to display messages or vall- 
date entnes. And you deade which 
keys will clear a field, jump to the next 
or pnor, quit, etc Clear manual to boot 
Specify Compiler List PC Brand 
TO100 Windows for C = $195 $149 
TO1500 Windows for Data $295 $259 


MICROSOFT C 4.0 





A Great C Battle Rages and You’re Winning 


t bundles a source debugger and a 
I ‘make | and sports a “huge mem- 
ory model permitting single data ob- 
jects larger than 64k but what's really 
impressive about Microsoft C are the 
benchmarks reported nm Dr Dobb's 
Microsoft runs away from a field of 17 
winntig || of 27 benchmarks 

The CodeView™ debugger uses 
windows to show everything on one 
screen source alongside disassembled 
object. variables stack and registers 
Drop down windows obviate learning 
ol commands “A source-level debug- 
ger that puts the rest to shame” said 
Dobb's 

Microsoft C has five memory models 
for code and data, plus non-brary sup- 


port for another thirteen. and boasts 
alternate math packages for speed ver- 
sus accuracy, with or without 8087/ 
80287 chips 

Both linker and library manager are 
part of the package. as 1s the “make” 
which knows how to rebuild any size 
project by compiling only elements 
which have changed 

Its reportedly used by Lotus, 
Ashton-Tate and, fitungly, Microsoft 
itself to develop Windows Dobb's calls 
it ‘the best MS-DOS C development 
environment value today {for} virtually 
any kind of program conceivable “ 


320k suggested 
Ask for list. PC Brand 
G0s00 $450 $295 





C-TREE & R-TREE B-tree File Manager Now Has Report Generator 


e-tree: Seasoned to perfection 
ctreelM js the only major bree file 
manager with network support m1 the 
standard lowcost version It allows mul 
tuple users to access an index file simul 
taneously even during updating Record- 
locking routines are provided for DOS 
3x_ UNIX and XENIX 

Cree even comes in C source code 
yel there are no royalties Source sticks 
to K&R sc C4ree is portable Tests in 
many environments prove tt 

Cree permits any number of keys 
for a data file--alpha, numenc even 
floaung point It handles files with 
vaned record lengths and keeps mult- 
ple keys in one index file Has both high 
level ISAM routines to handle details 





GBC Lattice Library Maintains dBASE 
Compatible Files With the Power and Speed of C 


BC™ Links C to dBASE It creates and 
maintains files and their indexes which 
exactly replicate dBASE file design So 
dBASE can read and update them And 
the reverse dBC can use any files created 
by dBASE Now C and dBASE can operate 
on the same data bases interchangeably 
‘That opens up the widespread culture of 
dBASE installations to explottation by C 
programmers Tap that market avoid the 
resident dBASE language, and gain the 
advantages of C with this single product 
BC's functions parallel all BASE's file 
handling commands many decomposed 
to give closer contro] Each backed by 
demo source files on disk 


Use dBC for custom work for clients. or 
on tts own It's a complete ISAM {lle 
manager for C whether or not dBASE will 
be used in tandem supports all four 
memory models, and can have sixteen 
index and data files open Big discount to 
buyers of both dHASE II and Ill versions 
Specify Lattice Microsoft 3 x, or DeSmet 


Versions. Lis! PC Brand 
Loolt For dBASE II 8280 #195 
LCC! Wrh Source 00 «= 5390 
LOI For dBASE lil 250 «4195 
LCI With Source 500 #390 







with minimum coding and decomposed 
Step by-step functions you can access 
duectly In short you get the works 
x-tree; thousands of ctree users (and 
you) now have a suddenly expanded 
ability to produce ad hoc reports from 
files maintained by c-tree (v 41 and 
up) Just lnk a file descnption to the 
r4ree hbrary, and all you need is an 
ordinary text editor to wnte any 
rumber of report scripts with no further 
Ccodmg Reports can access data in 
several files select on critena, jon the 





‘ndings into new logical records, sort 
them calculate new fields and columns, 
tabulate by any number of control 
breaks The scnpt files show a visual 
Tepresentation of the report image for 
easy creation and maintenance of even 
elaborate layouts rtreeT comes in 
source boasts the same portability as 
c4ree and fits any compile 


PC Brand 
c4ree FO660 $395, $329 
r4ree FO665 $295 25 
Combined 3650 $541 


POLYTRON VERSION CONTROL 
Source Code Control for Any Language 


PVCS allows programmers, project 
managers, hbranans and system ad- 
mumstrators to control the proliferation 
of revisions and versions of source 
code in software systems Independ- 
ent programmers the leading soft- 
ware publishers and LAN companies, 
and hundreds of Fortune 1000 compa- 
nies rely on PVCS to store and re- 
trieve multiple revisions of text It 
maintamns a complete history of revi- 
sions as an “audit trail’, generates 
status reports. and uses intelligent 
“difference detection” to muumue 
disk space for each new version 

On Corporate and Network PVCS si 
multaneous changes to a module are 
merged into a single new version If 
changes conflict, the user ts notified 
The “Logfiles” used to track changes 
are interchangeable between any 
PVCS product 


Corporate PVCS is for multiple pro- 
grammers It includes “branching” to 
maintam code when programs evolve 
on multiple paths Personal PVCS 
offers most of the power and ffexibility 
of corporate PVCS, but excludes mul- 
tiple programmer features Network 
PVCS ts the Corporate version for 
LANs File locking and secunty levels 
can be tailored to each project 

PolyMake Sui} using a prehustonc 
Make? Step up to PolyMake. the most 
popular and powerful Make utility 
Most flexible macros of any Make 
Now integrated with PVCS and Poly- 
Libranan for faster performance and 
precise configuration renee rie ol 


Ask for PC Brand 
Personal PVCS ne §109 
Corporate PVCS 35 9309 
Network PYCS Call Call 
PolyMake "449 8109 








(987 PC BRAND 


For Orders or Literature, Call Us at... 


800 PC-BRAND 


That's (800) 722-7263. In NY State call (212) 242-3600 


PC Brand, 150 5th Ave., New York, N.Y. 10011-4311 
Telex 667962 (SOFT COMM NYK) 


Prices. terms and speciications sutyectto change snlheut nouce. 


TODAY’s TOP QUALITY AIDS TO 
PROGRAMMING PRODUCTIVITY 





SUPER SOURCE 


Two greal debugging and documenta- 
hon tools that support C Modula 
Pascal BASIC. and dBASE 


Source Print 


Author Alan Sunpson wntes the best 
overall debugging technique is [0 
draw lines to connect all the IFs and 
DO WHILEs etc with ther ENDIFs and 
ENDDOs Use a pen or pencil to 
Well thanks, Alan but we Il let Source 
Pnnt do it for us It draws vertical lines 
to connect ali such begmnings and end- 
ings in a vivid display of your program s 
organzation And i can pnnt programs 
with page numbers. headings line 
numbers, indent automatically, throw in 
a table of contents and a cross- 
reference index Occasionally a utility 
comes along that makes a programmer s 
life much eamer Source Print is such a 
progr says PC Magazine List $758 
urs 


and Tree Diagrammer 
Tree Diagrammer prints an organization 
chart of your program s structure show- 
ing the hierarchy of function, procedure 
and subroutine calls Shows at a glance 
what routines call each other for clearer 
debugging Every shop should have 
this unportant documentation tco] List 
$85 Ours 4 





GREENLEAF 


LIBRARIES 

Functions 

C source, assembler source and br- 
nary hbranes of 225 functions for many 
compilers Stresses tight funchonal 
groupings to minumwe loading code 
your application may never use Manu- 
al’s 250 pages help select functions, as 
do demos, bulletin board Has DOS ex- 
tensions for file and directory Screen 
tools for cleaning scrolling, cursor 
color. pixel access Stnng operations lo 
add, delete, sort strig pointers for top 
speed Plus graphics pnmitives key- 
board status F- key assignmen! time/ 
date read registers, get memory size, 
peek, poke plenty more Specify com- 
puler List $185 Here $139 
Communications 

Communicate from within your own C 
programs! Over 120 functions and 
demo programs in C and assembler 
source 10 set up mterrupt-drtven asynch 
communicanons for up fo 16 channels 
Up to 9600 baud, ASCTI or binary any 
parity or word length, 8250 UARTs, 
X%on/Xofi and Xmodem, WideTrack re- 
ceive Goodbye separate communica- 
tions software Specify compiler List 
$185 Us $139 





RUN/ Cc Interpreter Links 
Binary Libraries 


un/C ProfessionalTM has a screen 
interface as sumple as PC BASIC 
with full-screen editing and famuliar 
commands hike LOAD, LIST. MERGE 
even TRON and TRACE Just wnte 
and RUN 
Best of all  dynamucally loads poten- 
ty any major function 
porary compiled with Latnce's large 
model (612k recommended and Lattice 
C required for external libranes) 
Lots more feetures system interrupts, 
a shell command to mvoke any operat: 
ing system command without! exiting, 
builtan debugging aids Ask for 
$0950 List $250 PCB $185. 





PANEL PLUS kibrary source For Complete Portability 


There are no screen design and deta 
entry tcols quite like Panel Plus Design 
a screen under program control use 
Panels utility to “run and test it field 
by field then pass 1t to Panel a code 
generator which dehvera C source 
code Optons style the code to your 
compilers luang Then do whatever you 
want to the source afterward The code 
calls Panel Pluss function library but 
now the library comes in source. so 
everything produced is highly portable 
Not like screen managers that daliver 
object libranes laaving you to write the 
detailed code 

Asingle screen design can have 1000 
fields siacked as visual overlays up to 





127 levels deep or as pop-ups Each 
field can be boxed colored multrrow 
Tapped scrolled both ways if 
er than its view aperture assigned 
a help and error message eccept only 
certain characters or match a picture 
check data after entry—proper dates 
number ranges etc —or against your 
validation routines Customze 
Panel s test utility with these routines 
Panel Plus will operate in graphics 
mode via intarfaces to graphics prod- 
ucts tt supports Handles EGA a 43 Ine 
screen Adapta to various keyboards 
screens operating systems Mayor tool 
for the serious developer 


List $498 PC Brand $395 















BASTOC optwizes! 
Translates BASIC Into C 


For a trifling pnce BASTOCTM moves 
truckloads of BASIC code over to C I's 
a translator which takes in Microsoft 
Extended BASIC and emits pure K&R C 
for Microsoft or Latice Structures even 
convoluted BASIC code Optummed to 
dramatically reduce execution ime 
Converts to integers those variables mn 
BASIC programs which do not need 
floating point Whers BASIC uses full 
assignmen statements {0 Increment 
counters BASTOC converts to C’a com- 
pact form Dynamuc stnng allocation 
ands BASIC’s catatonic garbage collec- 
tion Huge worksaver Ask for $0375, 
List $495 PC Brand $399 


Shopping List for the Power Workbench 


ASSEMGBLERS & OEBUGGERS 
Advanced Trace-86 Morgan, ASM intarpratar 
C-Sprita Debugger by Lattice, sourca level. 
Microsoft Macro Assembler with Ufiiitias . 
PASM&86 by Phoenix, Mecro Assembier : 
Periscope | Debugger from The Periscope Co 
Periscope Il w/NM/ Braakout Switch . 
Pariscope Il-X software only 
Plix86 Plua by Phoenix, Symbolic Debugger 


BASIC LANOUAOE 
Microsoft BASIC pe tor XENIX 
Microaott OuickBASIC Compller tui! BAS/CA 
Profesaional BASIC by Morgan 


BORLAND PROOUCTS 
Reflex & Refiex Workshop 
Ratlax Data Base System 
Ratlex Workshop 
Turbo Besic Naw. 
TurboC Compiler Naw 
Turbo Lightning 
Turbo Pascal & Tutor New 
Turbo Pascal with 8087 & BCD 
Turbo Tutor 


POLYTRON PROOUCTS 
PVCS Corporete...... Source Code contra Syst 
PVCS Parsonal 
PVCS Natwork 
PolyMaka Compiata Make Uninty 
PolyLlorerien L:brery Menegar 
PolyLibrarlen If Library Manaer 
PolyShall UN/X-like Commend Shell. 
PolyXREF Complate Cross Ret Utility 
PolyXREF One lenguege only 
PolyBoost Ths Sottware Acceleretor 
PolyDeak tll 3rd Generetion Desktop Org 
PolyDaak fil Add On Tools 


Cc COMPILERS 
C66 PLUS by Computer innovetions 
Lattice C Compller from Lettice 
Let’s C Compilar by Mark Willams . 
with CSD Source Level Debugger 
MWC-86: Merk Williems C Development 
Microsoft C Compiler 40 


C INTERPRETERS 
C-Terp b: bY Gimpe! Software 
instant C by Ratione! Systems ‘ 
Intarective-C by IMPACC with debugging 
RUNIC Profassional from Lifeboat 
RUNIC without Loadabla Librarias 


TEXT EDITORS 
Briat from Solution Systems 
Edix by Emerging Tach Mult. sscreen . 
Epsilon by Lugeru Softwere, lke EMACS 
FirsTime by Spruca Tachnology, C syntex 
Kedit by Menstield, similar to Xeait 
LSE, the Lettice Screen Editor Multi Window 
Pmata by Phoanix, with Mecros 
Text Menegement Ufilitias Grap. splat, atl, etc 
Vedit EY Compuview 
Vedit Plus by Compuview 


PILE MANAGERS 
Btrieve by Sotrcraft. no royelties 
Btrieve Natwork by Sotrcratt 
C-Tree by FatrCom - no royalties. source 
R-Tree by FeivCom- Report Generetor 
C-Tree & R-Tree Combo by FairCom 
aBC tromLattica maintains DBASE tilas 
with source 
GBC INI Plus supports multi-user DBASE 
with source 
dbVista singia usar DBMS by Reima 
dbVists multi user OBMS 
Opt-Tech Sort Cen sort Btrieve fies 


Naw 


175, 
175 
150 
195, 
345 
175 
145 
395, 


350 


LIST US 


119 
139 
109 
125 
239 
139 
105 
235 


295 


750 
1500 1185 
195 139 
495 399 
149° 105 


SCREEN OESIGN 

Cursas by Letrice. UNIX screen designer 

with Source 
Greenteet Deta Windows 

with source 
Panel Plus by Round Hill, no royalties 
View Manager tor C by Bieisa 
Vitamin C by Craativa Programming 
VC Screan by Creativa Programming 
Windows tor C Varmont Creative Software 
Windows tor Data inciudes Windows for C 
ZView Date Management Consuttents 


GRAPHICS 

Essential Graphics by Essential, no royelties 
GSS Grephics Development Toolkit 
GSS Kemel System by Grephic Softwera 
GSS Matatila Intarpretar 
Halo by Madia Cybernetics 

with Dr. Heloll 
Halo tor Microaott inciudas aif tonts 


COMMUNICATIONS 
Asynch Msneger by Biase, for Cor Pesca! . 
Greenleet Communicetions by Greenlee! 
PTel by Phoanix, Binary Fila Communicetor. . 


UTILITY LIBRARIES 
Blaisa C Toots Plus 
Blaisa C Tools 
Blalae C Toals 2 
C Food Smorgaabord by Laftica 
C Utility Librery by Essentie!, 300 functions 
Greenleet Functions by Green/eef Softwere 
PtorCe by Phoenix, vest librery 


DEVELOPMENT TOOLS 
Code Sitter by Devid Smith Softwere, Profiler 
C-Worthy by Custom Design Sottware 
C Worthy for Natwork Manus. haip, arrors 
Dan Bricklin's Demo Progrem Profotyper 
LMK trom Lattica by Latica, “maka ‘ithe UNIX 
Microsoft Window Development Toolkit ne 
PC-Lint by Gimpa! Sottware, affar UNIX's “hint, 
PFiniah by Phoanix, EXE pertormence enelyz 
Plink86 Plus Utiizas mamory for overieys 
Pmaker by Phoenix, tike UNIX “meka™ 
Pre-C by Phoenix, UNIX “int“alike 
Ptentesy Pec six Phoanix products. 


OTHER TOOLS 
BASTOC by JMI, convart BASIC toC . 
BASIC-C BASIC’s functions added fo C es 
Raport Option by Soffcratt, Birrava Raport Gen 
Xtrieve by Sottcreft, Query Utiity tor Birrava 


PORTRAN COMPILERS & UTILITIES 
RM/FORTRAN by Ryan McFarland 
ACS Time Serias by Alene Computer Sarvica 
Foriib- Plus by Aipha Computar Sarvica NM 
Microsoft FORTRAN Links with Microsoft C . 
Microsoft FORTRAN for XENIX 
Scientitic Subroutine Pecksge by Aliphe 
The Stetistician by Aiphe Computer 
Strings & Things by Aiphe Computer 


OTHER LANOUAGES & UTILITIES 
RMICOBOL by Ryan McFarland 
RM/COBOL 6X ANSI 85 COBOL 
Sourca Print. sourca coda formattar 
Tree Diagremmer source cade diagrammer . 
Microsoft COBOL Compiler 
Microsoft COBOL Compiler tor XENIX 
Microsoft COBOL Tools with Source Babigoert 
Microsoft COBOL Tools for XENIX 
Microsoft ee Naw Common Lisp 
Microsoft MuMeth inciudas MuSimp 
Microsoft Pescal Compilar Links with M'soltC 
Microsoft Pa: Compilar for XENIX 
PDisk Phoanix’s naw disk managar 


New 


New 








Naw Prica 








LIST US 
125 99 
250 
225 
395 
495 
275 
225 
100 
195 





PRICED TO SAVE YOU MONEY, 
SHIPPED FAST ANYWHERE. 


LATTICE C COMPILER 
The Most Widely Used C Compiler by Far 





PHOENIX POWER 


PFORCE 
Pfunction Pfestival 


offering everything from low level 
funchons for hardware access to 
complete btree database manageinent 
Along the way are fundamentals for 
sinng manipulation tune/date calcula- 
bons field and screen editing, but also 
four styles of menus (Lotus included). 
windowing, background tasking, DOS 
interfaces, directory management even 
interrupt-dnven communications 

Beyond tools for applicanon develop- 
ment are programmer uthnhes for disk 
library management, archiving and 
compiaton Design emphaszes objects 
30 charactenstics of windows, data 
bases, records and fields can be estab- 
hshed outside functons 

One large collecnon means consistent 
instructions single index PforCeTM has 
futonals, examples quick reference. 
and on-line help 

Everything in source. no royalties all 
memory models of Latuce. M soft 
Specify $0220 & Compiler 
List $395 PC Brand $235. 


PRE-C Pick the Lint 
from Your Program 


Pre-C™ is like UNIX’s “lint It finds 
Problems your compiler won't Prob 
lems that a debugger will have trouble 
figuring out 

Compilers work with one module at 
ahme They dont see other modules 
which only meet at link ume Pre-C 
looks at aif segments of your program 
at once and reports inter-module calam 
wes conflicting data type declarations, 
parameter lists in function calls which 
disagree with the functions themselves, 
machine-dependent expressions which 


Screen Design Aid 

complete package for screen 
Ai cesar with full windows manage- 
ment as a bonus’ Easy creation of 
screens with complex validation, such 
as range checking or required/option- 
al data Powerful Screen Pamt ublity 
for creahng or editing applications 
screens Bult in secunty levels, set at 
Tundune, control read or read/wnte 
access by field or screen Automatic 
help screen processing for runtime 
aid per field or screen Applications 
regain control dunng field tabbing, 
allowing run-ume on-screen transaction 
processing or flow control Run4une 
funchons include Screen Read and 
Wnrite with automatic transparent data 
conversion from screen image to data 
storage, Field Editing Help Screen 
Processing even a capabulty to 
change any field charactenstic at run 
ume, plus Window Push Pop and Scroll 
Versions for Latice, Microsoft and 
Aztec C Automatic free updates to 
registered users No runtime royalves 
List 9245 PC Brand *175 










inhubit portabitty obsolete usage casts 

with suspect conversions variables 

never used, functions never called 
Adheres to Unix System II standard 

for portability Ask for P0590, 

List $296 From Us $185. 


PLINK86 PLUS Cached 


Overlays Maximize 
Memory Use 


Plink86T™ shoehorns large programs in- 
to small machines by swapping program 
segments in from disk Because modules 
share memory a 512k program could 
Tun ina 128k machine forexample Bul 
Plink86 1s smarter than that if it finds tt- 
self in a larger machine it moves inte 
leftover memory whatever program 
overlays wil fit Overlays now swap at 
memory speed not disk speed Can 
automatically restore a displaced over 
lay to which a subsequently called over 
lay must now retum and can assiqn 
library modules either to the root seg: 
ment or to overlay areas Long indispen 
sable to serious developers Ask for 
SO499 Last $495 Us $325. 













T he compiler that put C on the PC 
More programmers use Lathce than 
iny other Its huge libranes G25 func- 
tions!) enable the file-shanng and 
Tecordtocking provisions of DOS 3 1, 
provide full transcendentals, and uuli- 
hes to mumuc the UNIXTM and 
XENIXT™ environments Embraces key 
UNIX enhancements void funchons, 
enumerated data types, data pasang 


The DO. 
is ON 


Outside th 






e Unteg 8 
Prices ee naar 
rammin es 
80 Currencies, 9 1008 mn these 
Py 
Btreve om oes fied 
geiee ee ss 
Cites Data se 2260 





GSS GRAPHICS SYSTEM 
Leave the Device Driving to GSS_ NS! 


SSTM has reconfigured two compo- 
nents of its comprehensive graphics 

tools to conform with the ANSI Computer 
Graphics Interface (CGI) standard 

At the heart of the system 1s the Devel- 
opment Toolkit which contains all lan 
guage interfaces and device drivers for 
keyboards mice joysticks, tablets pnnt- 
ers, plotters, cameras, and more Dnv- 
ers house management of vector graphics 
(plotters) and bitmaps used by raster 
input devices (scanners) to insulate the 
apphcation program from concem for 
device idiosyncracy No one else has 
implemented CGI that way It means 
your programming remains generic, just 
switch drivers and the same program 
wil drive a different device 

GSS KemelT™ conforms to level 2b of 
ANSI s Graphical Kernel System (GKS) 
and contams all its needed dnvers and 
language bindings Kernel has macro 
level toois to draw and color an object 
store the sequential instructions and re 
Create the object on its own, as well as 
segment it transform tt etc So powerful 
@ single command may represent sev 
eral score lower level statements 

Kernal has the tools for graph and 
chart generation and ther caploning 
hand It apples and oranges say pie 
and bakes the numbers into a digest: 
ble cisplay for se] OF plotters 

Kemel can convert the umages tt cre 
ANSI Computer Graphics Meta 
SGMs) a tokenized standard for 
7 every form of gr. 












col STANDARD! 


data The Metafile Interpreter reads the 
contents of a CGM and interprets it with 


full CGI capabulty for recreation on vari- 


ous devices 
Quality software? IBM thinks so They 
sell the GSS serres under thes own label 
Unt royalties and annual fees have 
been instituted for redistribunon Needs 
256k 


Ask for List PC Brand 
GSO10 CGI Dvlpmi Toolkt $485 $375 
GS020 Kernet System 350 $375 
GSO40 Metatde Interpreter $295 | $238 












between structures by assignment 
Defaults to the ANSI proposed stand 
ard. but command line options offer 
lemency Also ANSI checking of exter- 
al data types to swat bugs at link up 

You get small EXE files very fast link 
times and efficient aliasing New options 
generate code to use 80186 and 80286 
features, 88087 sensed and utilzed 
aS nal renew of 12 compilers 

ed Lattice ‘a fine product to con: 

ane for the production of important 
applications" Ask for SQ]00 List $500 
PC Brand $299 


BLAISE ¢ teois Pius 


N othing pays you back quicker than 
a functon library, and Blase has 
long been known as a great one 
C Tools Plus, the top of the ine, now 
has over 200 funcnons Mature, ght, 
predommnantly in C, they isolate hard. 
ware dependence, come in source and 
brary, with no royalty The rundown 
Screen Handhng either wa BIOS or 
direct to video adapter, supports EGA, 
43-une mode and muluple pages, twin 
monitors Windows any number stack- 
able. wntable. wordwrapable, and 
erasable Interrupts well known for in- 
terrupt service routines in C, from 
which you can now access DOS func: 
nons Duectones Create, change or 
search directones, rename files, get 
and change the date/uames Memory 
control DOS memory aillocaton, load a 
“child” process alongside your pro- 
gram even create memory-resident 
programs—and remove them Stnngs 
international money, dates and charac- 
ter sets, plus superfunctons to perform 
several tasks with a single call Gen- 
eral BIOS and DOS gates for direct 
access, memory copy. speaker control, 
complete Blaise line 





8 on Our 

eee List PC Brand 
C Tools Plus si7S giz 
Asynch Manager = $175 $117 
View Manager sie 
Turbo Asynch Pius $100 3 67 


Turbo Power Tools+ $100 $3 67 





BTRIEVE 


ASK US ABOUT XTRIEVE & REPORT OPTION 


Queen B-tree File Manager Abdicates Royalties 


Ty here's no longer a tithe to incorporate 
Bineve™ in applications, a weicome 
proclamaton if royaltves would nun your 
profit margns. Btneve takes complete 
charge of all file creation, indexing, 
Teading, writing, insertion deletion, space 
recapture. forward and backward search: 
ing It buds function call "commands 
ight into the language you use interfaces 
toC, Pascal. BASIC, and COBOL, with sam- 
ple programs in all four, come with each 


Copy 

Btneve has mainframe specifications! lis 
balanced4ree indexing scheme finds any 
key m a mullion in four or less accesses. 
Files may have up to 24 indexes, fixed 
record length to 4090 characters, indexes 
up to 256 characters, fues of 4 billion bytes. 


Can even exiend a file across two drives — 
even two hard disks! 

Version 4 x speeds DOS interaction for 
large muluply-keyed files, enables 
vanable length records of virtually any 
length, venfies accuracy (optionally) with 
read after wme, useful in gritty en- 
vironments, offers password and data 
encryption 

There's also Xneve, for Bineve file in- 
quiry and data manipulation, and Rtneve 
for report wntng All three in versions for 
any network that supports the MS-DOS 31 


file shanng funcnon 
Ask for last PC Brand 
$0650 250 0195 


$0652 Network Version *595  *465 





TERMS AND CONDITIONS OF SALE 


Licenses: £ ach prices fora bcense lo use aprod 
ucl ona single computer and does nol consitule 
ats Ownersmp We wil inquite for you about site 
tcenses Excepl as othermse indicated or where 
* follows the Product Code producls may be 
used 19 creale programs for cksiributton without 
toyalty payments or addimonathcenses providert 
Sad programms do nol subslanbaty replicale Ihe 
products themselves 

Compatibility: PC BRAND's standard products 
ea ene operie sure EMS PC XT or Al 
yonder PC DOS and require no more Ihan 128k of 
RAM unless indbcaled Non IBM machines using 
MS 00S contact manufacturer about precise dit 
ferences So we can advise 

Returns: Set box page one Detective parts will be: 
replaced Please call tor authonzalion te return a 
Product for refund 


Payment: We nonor MasterCard Va Amencan 
Express (no surcharge) checks in advance. or 
funds wited to PC Brand c/o Chemical Bank 126. 
Easl86S1 New York AccounlO34 016058 COD 
(US only) lor cash money order ceridied check 
ino tee) NY Stale odd sates lax Purchase orders. 
accepted rom larget corporatons and insttutions. 
alour discretion if you agree to nea 30 days plus 2% 
amonth tale penatty thereatier PS Se 
Shipping &@ Handii US wl wtace 1st 
product ct ee cach aad $) UPS 2nd Day Aw Ist 
podud $10 each add1 $450 UPS Nei Day Aw or 
aderal Express 12 Day Aw tst product $18 cach 
add! $6 FedEx Next Day 10AM_ 151 product $28. 
each addt $7 Intlernaional Charges vary by 
destination and carter $10 per smppiig container 
for exporl forms. Arr parcel pow it your risk beyond 
collected insunrbic amount 


For Orders or Literature, Call Us at.... 


800 PC-BRAND 


That's (800) 722-7263. In NY State call (212) 242-3600 


PC Brand, 150 5th Ave., New York, N.Y. 10011-4311 
Telex 667962 (SOFT COMM NYK) 


/eT PC BRAND 


Prices terms. and specificabons subject to change without notice 
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The Company 
Books” 


The Software 


The Product: a bookkeeping program for husinesses (or individuals), 
offering four journals (cash, receivahles, payables, and general), 
multiple hudgets, and numerous standard and customized reports, 
producing simplistic or sophisticated books for any type of organization. 


The Particulars: A display mimicking a typical ledger page: entering 
accounts by either name or number; attaching long remarks to any 
entry; keeping all entries always on file; printing out all entries to any 
account over any time span, 

The Power: the fastest, most adaptable, easiest to use bookkeeping 
program on the market today; entries up to one hundred million, totals 
up to one billion; single location bookkeeping, or separate locations for 
special journals (sales, purchases, et cetera). 

The Past: developing BOOKS! The ELECTRIC Ledger (sold through 
computer stores for more than three years, to thousands of businesses at 
prices up to $900.00). 

The Prerequisites: owning an IBM-PC (or the equivalent) having two 
disk drives, 256K of memory, and DOS 2.0 (or later). 

The Price: $150 (plus $5 for shipping and handling) for the complete 
program. 

The Promise: huy the program and use it for a month (enter up to three 
months of real data); if not satisfied, return it for a full refund of the 
purchase price. 


The Company 
Bookkeeper? 


The Support 


The Product: a service organization providing direction and sugges- 
tions at every step of the way, from purchasing and installing hardware, 
to performing basic computer operations, to installing a set of 
personalized books, to making the actual entries, to printing out reports, 
to making up hudgets, and to solving any problems which may arise in 
the hardware, software, or bookkeeping. 

The Particulars: prepaying a fee for a fixed amount of service time; 
calling in on toll-free lines; careful timing of every call; charging only for 
actual time spent listening and giving answers; using a modem, so we can 
watch on our screen (and advise), while you work on your books. 
The Power: enough highly trained, dedicated support personnel (all 
with formal accounting education), together with more than enough 
toll-free phone dines, to answer all questions and solve all prohlems 
quickly and efficiently. 

The Past: installing and supporting bookkeeping systems for many 
years (and acquiring thereby a thorough and ahiding understanding of 
the needs of the husiness manager). 


The Prerequisites: owning a registered copy of The Company Books. 


The Price: $175 for the first two and one half hours; $75 for each 
additional sixty minutes. 


The Promise: huy the service and use it for a month; if not satisfied, 
cancel it, and we'll refund one dollar for each unused minute. 


We guarantee, with our help, anyone can setup and keep your books. 


Swiedler Information Systems 
8825 Roswell Road, Suite 592 
Atlanta, Georgia 30338 


1-800-542-6484 





or (404) 642-6484 (collect) 


Registered Irademarks’ BOOKS! The Eleciric Ledger-Systems Pius Inc.; t8M-International Business Machmes Corporation 
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Help in accessing expanded memory with software, in doing financial calculations, in finding 
a low-cost CAD program, and in sharing disks with the Personal System/2. 


EMULATING EXPANDED MEMORY 
I am looking for a program that will allow 
a portion of my hard disk to emulate ex- 
panded memory. | know that RAMdisk 
software, which allows memory to emu- 
late a disk drive, is commonly available, 
but I need the reverse. 

Andy Laurence 

San Diego, California 


There are three programs that can do it. 

Micro VMS (Vericomp, San Diego, 
Calif. ; (619) 277-0400; $75) and Above- 
Disc (Tele-Ware West, Seal Beach, Calif.; 
(800) 654-5301 ; $99.95) are fine, as long 
as you don't use a print buffer in extended 
memory. 

V-EMM (Fort’s Software; Manhattan, 
Kans.; (913) 537-2897; $89.95) has the 
most to offer; it was an Editor's Choice 
when PC Magazine looked at expanded 
memory emulators in the March 13 issue 
(Volome 6 Number 6). It has fewer com- 
patibility problems than others in its class; 
V-EMM's only limitation is that it must 
use the hard disk’s BIOS, and so it cannat 
be used with hard disks that do not have an 
IBM-compatible BIOS on the controller. 
Most hard disk controllers sold for PCs 
are compatible (including the popular 
STS06), bot if you have any doobt, check 
with Fort's Softwure before you buy it. 


FINANCIAL PROBLEM SOLVING 
I’m an accountant and I do lots of financial 
planning for my clients. | find myself do- 
ing many of the same equations over and 
over. You recently recommended a scien- 
tific calculator; are there any RAM-resi- 





dent calculators with built-in financial 
equations? 
Thomas E, Suarez 
White Plains, New York 


1 know of two good grab bags of utilities 
that may help. 

Metro (Lotos Development Corp.; 
Cambridge, Mass. ; (800) 882-4432; $85) 
is an assortment of RAM-resident utilities, 
including a file manager, an outo-dialer, 
and a list manager. What sets it apart from 
other such SideKick-like otilities is a cal- 
culator that throws in problem solving for 
net present value, internal rate of return, 
present value, and future value. 

Finance 10 from Creighton Develop- 
ment (Irvine, Calif.; (714) 472-0488; 
$149) calculates loan omortizations, de- 


| Preciation (residential und nonresideutiol 


real estate, certified historical structures, 
rehabilitation projects, and luxury aoto- 
mobiles), lease-versos-purchase aualyses, 





= Finance 10 is RAM 
resident, has a simple, 
fill-in-the-blanks 


' Style, and lets you 


paste figures into your 
applications program. 
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| iuternal rate of retorn, IRA evaluation (to- 
tal value at retirement, monthly annuities, 
and so on), statistical analyses (stundard 
deviation, and so on), and bond yield ana- 
lyses (before tax and after tax). 

It's RAM resident, has a simple, fill-in- 
the-blanks style, and lets you paste figures 
into (or from) vour applications program. 


LOW-COST CAD 
I've been told that a CAD program could 
help me save lots of time doing floor plans. 
We're constantly shifting the layout in our 
showrooms, so | need to do blueprints 
monthly. | looked at AutoCAD and CAD- 
Vance but was put off by the cost and com- 
plexity. I don’t need to do this on a com- 
puter so badly that | want to spend over a 
thousand dollars and invest several weeks 
leaming a new program. 

Mark Lenke 

San Diego, Califomia 


A couple of good introdoctory packages 
are available from leading CAD (comput- 
er-aided design) software poblishers just 
to help in situations like your own. 

The maker of AutoCAD predoces Au- 
toSketch (AutoDesk; Sausalito, Calif. ; 
(800) 443-0100; $149), u greatly simpli- 
fied version of its leogue-leading heavy hit- 
ter. Generic Softwure hus developed First 
CADD (Redmond, Wush.; (800) 228- 
| 3601; $49.95) to introduce you to the ways 

of on-screen design. 

If you want to invest the hours bot save 
the dollars, there are u handfol of inexpen- 
sive CAD progrums that liave a solid base 
of powerful features. ProDesign II 
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(American Small Business Coniputers; 
| Prvor, Okla. ; (918) 825-4844; $299.95), 
and Generic CADD (Generic Software; 
Redmond, Wash. ; (800) 228-3601 ; 
$99.95), would be good choices. 


SIMPLER dBASE REPORTS 
I find myself spending far too much time 
printing reports from my dBASE data- 
bases, Is there a simpler database for print- 
ing these listings? 
William McCauley 
Baltimore. Maryland 


Uf printing reports is your ouly source of 
discomtent with ABASE, dou't switch. 
R&R Relational Report Writer cuts 
throngh dBASE’s tedions report requtre- 
ments. R&R lets von define a report's 
structure by painting the position of head- 
ers, footers, and sunumaries on-screen. 
(Concentric Data Systems hie.; Westhor- 
ough, Mass. ; (800) 325-9035; $99). 
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s The Personal 
System/2 Model 30 
uses 720K-byte, 3'/- 
inch drives that are 
fully compatible 

with the drives used in 
most laptops. 


SHARING IBM PS?2 DISKS 

Will the 3¥2-inch floppy disk drives on 
IBM's new Personal Systenv/2 Models 30, 
50, 60, and 80 be able to work with the 
32-inch disks that are used by my laptop? 





“ew” 
* oe Pitta 


Or will I have to contend with buying other 
disks and copying my files? 

Joe Gomolski 

Colorado Springs, Colorado 


Yes and uo. The Personal Svstem/2 Model 
30 nses 720K-byite, 3'-inch drives that 
are fully compatible with the drives used in 
most laptops, including the PC Convert- 
ible, NEC's MultiSpeed, Toshiba’ s 1000 
Plus, and Datavue’s Spark. 

Personal System/2 Models 50, 60, aud 
80 use 32-inch drives that will read 720K- 
byte disks, but that are designed to write at 
1.44 megabytes, Thus these models re- 
quire special, high-capacity disks. 


ASK THE ADVISOR 

Send your questions to the PC Advisor, 
PC Magazine, One Park Avenue, New 
York, NY 10016. Please specify the pre- 
cise equipment you are using when de- 
scribing problems. at 


PROJECT SCHEDULER NETWORK™ 


VERSION 2.5 
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® Work Breakdown Structures 
* Gantt Chart 
® PERT Chart 
* Project Costing 
. Project Cost and Schedule Tracking 
® Resource Allocation 
® Resource Leveling 
© Comprehensive Reports 
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# Interactne Graphics 

® Multi-Project Operation 
® Suh-Project Integration 
* Lead and Lag 

@ ASAP-ALAP Scheduling 
* Required Dates 

* Reverse Scheduling 

* Negative Slack 


What you want is what you get! 


Are you tired of PERT Charts that are a nue of crossing lines or that stretch 
endlessly in a single row of little hoves? With Project Scheduler Network you get the 
PERT (Ncework) Chart in the format you want! You construct and view networks at selectable 
zoom resolutions ranging fron project details to the cntire network on a single display. Computer-aided 
drawing tools assist in editing the network diagram to your satisfaction. You can also easily combine and link 
multiple projects to form larger projects. And sideways printing of the netsork and full plotter support are standard. 
Project Scheduler Network helps you define, understand. and communicate project dependencies in a clear, concise, and 
comprehensive manner. After all, isn’t this the purpose of a PERT Chart? 


(415) 570-7700 
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We Invite You to Compare... 





The EVEREX Difference: 
Compatibility, Reliability and Performance. _ 


Buy modems from the company that has one of the most extensive and iy 
in-depth product lines in the industry — EVEREX. Over 400,000 boards , 
shipped and stil! working strong. { 


If you can find a 2400 Baud modem with better compatibility, reliability | 
and price/performance ratio, buy it! We're confident that you'll buy 
Evercom modems from Everex. 


EVERCOM I Leading Edge* EVERCOM 24 Leading Edge” 
1200 Baud — Model “EL” 2400 Baud Model “L” 
* Hayes’ AT compatible 
* 300/1200/2400 baud 
* Runs in slot 8 of IBM XT° 
* Runs with all versions of 
Smartcom II* 
* Runs with multi-line pbones 
* Phone-off-hook detect 
* Auto data-to-voice switching 
* Allows “at” in lower case 
* Format (speed & parity) 
ID on command 
* Speed Mismatch message 
* Adaptive dialing 
* Leased line operations 
* Programmable response to DTR 
* CCITT guard tones 
Leading Edge 1200 Baud Serial #030708585 * Self-test (RDL) 
Leading Edge 2400 Baud Serial 4011-06602 * Installation program 


1-800-821-0806 1-800-821-0807 (INCA) EVEREX 
48431 Milmont Dr., Fremont, CA 94538 EER Oe << rn % 


EVEREX. EVER for EXcellence and EVERCOM ere tredemerks of EVEREX Systems inc , “Leading Edge is a registared trademark end Modal “L.” Series ie @ 
tredemark of Leading Edge Products. Inc *Ha: and Smertcom fi ere fepistered ada: tradamarke of Heyes Microcomputer Producte. Inc *IBM XT is e tredemark of 
Internatione! Bueiness Machines Corp ©1986 EVEREX Systeme. Inc All rights reserved 


* Hayes* AT compatible 

* 300/1200 baud 

* SW VOL control 

* Runs in slot 8 of IBM XT° 

* Runs with all versions of 
Smartcom 1F° 

* ROM test on command 

* Simplex communication 

* Phone-off-hook detect 

* Auto voice-to-data switching 

* Format (speed & parity) 
ID on command 

* Speed Mismatch message 
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YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
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All across America the word about a new force is 
spreading. A force that has put American design, 
technology and manufacturing back on top. 

Be a part of it! 





System 1800 Features: 

© 6/8/10MEz Selectable with IOMHz 80286 CPU Chip 

© Fully compatible 18M AT™ AMI BIOS with buils in 
SET-UP UTILYTY 

® 47 drive type table 

® 48 hour burn-m 

@ $12K RAM standard expandable to [MB 

© 200 pages of documentation 

© Clock / Calendar with battery backup 

® Hard disk / Floppy Controller 

@ UL/CSA approved 195 Wart power supply 

© Made in U.S.A. 

© | Year Warranty 


System 1800 Models 


ft | Symon 1000 atti) | 


Over 30,000 units insiatied 















MAJOR OEM 


CLUB AT INC. QIC RESEARCH INC. ELTECH S.F. MICRO COMPUTER LIBRARY 
800-415-8889 800-843-0806 (408) 943-1764 800-237-5631 (415) 659-8784 


KELLECO SERVEX MICRO CENTER PRIDE UNITED SOLUTIONS 
4-312-887-0330 (416) 827-7807 (614) 481-8041 (604) 273-0707 1-800-922-9025 
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TECHPOWER 


Qictat 
SCSI ‘ 
1-800-237-7274 (714) 979-1330 J 
SPEAR TECHNOLOGY INC. TECHPOWER I / ’ 
(312) 480-7300 818-882-6300 . ; 
j - =P Zi f= 6 


t E ’ , : 5 
BM ws a registered trademark for Imizreationsl Busmess Machine Corporation. CIRCLE 194 ON READER SERVICE CARD An OEM Product of Everex Systems inc. 






HAUPPAUGE 





AUPPAUGE has a hutch you eed faster math cal- 
culations. So we've launched our 287 FaST10—the 
highest speed mati coprocessor available for PC/ATS 

and all AT compatibles. 

Now you can speed up your math calculations without 
worrying about data safety. Our FaST10 has a self contained 
Itigh speed clock that speeds up math coprocessor operations 
without jeopardizing accuracy, 

The FaST10 accelerates programs including 1-2-3, 
Frainework, AutoCAD aud Symphony (to name just a 
few)—by as much as 250%! 

Our FaST10 is compatible with: 6 or 8 MHz [BM PC/ 
ATS, the Compag DeskPRO 386 and all 286-based PCs 
like the Compaq DeskPRO 286 & Portable 286. 


We have all the Coprocessors you teed! 
FaST modules, which operate at full speed, for the PC/AT, 
esa] DeskPRO 386 and PC/AT conpatibles: 





287 FaST 10—full speed IOMHZ ...........eeceeeee $469 
287 FaST 8—full speed 8 MHz ... . $379 
287 FaST 6—full speed 6 MHE .......00000cceccees $249 
Math coprocessors for AT com- 

patibles and accelerator cards: 

287-10 Chip ..ccccccceee- $439 

287-8 Chi .. $349 







287-6 Chip 
Math coprocessors for PC/XTS 
& higher speed compatibles: 

87 Chip—4.77 MHz ... $129 
87-2 Chip—8 MHz ..... $195 


ick BASIC” Microsoft, Calculis. Al Ware HIT + lechivarr. VathTOOLAUK 
f Labteds Notetvok Laboratory Teclewlogy (ore, PC aad PUIAT 18M Corp 
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Save your PC early retirement. Get Hauppange’s 

new 386 MotherBoard! Hauppauge has a smart way to 
, 5 give your IBM PC or XT the speed 

and contpatibilty of the 80386. 

Its our 386 MotherBoard. With 
a 32-bit, 16 MHz 80386 processor 
f and 1 Mbyte of high speed memory, 

it scores high on desktop publishing, 
CAD graphics, engincering and 
business applications. 386 Mother- 
Board is a motherboard replace- 
ment thats 100% forni fitting. So 
installation takes just 20 minutes. 

To accept new pee fy 
DOS, we gave it PC/AT BIOS, 
1/O compatibility and up to 16 Mbytes of high speed expan- 
sion RAM, 

And our 386 MotherBoard has a lot more on the ball 
than simple accelerator cards. Because in addition to speed, 
it Ims a 16 bit expansion slot. Plus a 32 bit slot for high 
speed memory expansion, There’ also a 387 math coproces- 
sor socket for the ultimate in high 
speed inath calculations, and a 
clock/calendar with battery backup 
for true PC/AT compatibility. 





_ 386 MotherBoard also comes 
with very intelligent prices: 
386 MotherBoard/PC ..... $1495 
386 MotherBoard/XT ..... $1495 
387 Math coprocessor ..... $695 


Hauppauge 


Your math coprocessor specialists 


Hauppauge Computer Works, lnc. 
358 Velerans Memorial Highway, 
Commack, N.Y. 11735 

Phone: 516-360-3827 
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IBM Model 60: Towering, 
Expandable Powerhouse 


1987 
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Ph HANDS ON 


BY WINN L. ROSCH 


Despite its skyscraper case, the 
Personal System/2 Model 60 is 
more a bridge than a tower. Al- 
though it is currently perched at 
the top of IBM’s PS/2 line, 
when the 80386-based Model 
80 goes on sale later this year, 
the Model 60 will then stand be- 
tween 1BM's state-of-the-art 
personal computer and the less- 
expensive desktop Model 50. 
From the Model 80, the 
Model 60 borrows its cabinet 
style and wide choice of expan- 
sion and mass storage options. 
From the Model 50, it borrows 
10-MHz, one-wait-state perfor- 
mance and a 16-bit data bus. 


| The Modet60 
| features the Per- 
sonal System/2's 
new VGA display 
modes—includ- 
ing EGA compa- 
sibility—as stan- 
dard equipment; 
only the PS/2 on- 
alog monitors 
are optional. 
The system unit 
has 0 3'-inch, 
1.44-megabyte 
disk drive, 0 40- 
megabyte hard 
disk, and reom 
for two more 
drives. 


Although similar perfor- 
mance and features make the 
Models 50 and 60 look like 
twins, they are completely dif- 


Handscan Reads Text Line by 





ferent computers. The Model 60 
system board and chassis— 
even the philosophy behind 
it—differ widcly from those of 





Line Directly into Applications 


iro 
Poi HANDS ON 


BY TOM STANTON 


Saba Technologies has come up 
with a mouse-size OCR (optical 
character reader) that scans and 
inputs text directly into spread- 
sheets, databases, and docu- 
ments. Unlike most OCRs, 
which scan whole pages of text, 
the Handscan ica hard-held de- 
vice that lets you select the text 
you want to scan. 

I’ve tried two hand-held 

















scanners before and was disap- 
pointed, but the Handscan is a 
solid, well-buill sysiem that lol- 
erates a reasonable amount of 
misalignment and still delivers 
accurate characters from the 
page to your PC. The Handscan 
system includes a mouse look- 
alike, a full-size XT interface 
card, software, and a font li- 
brary that includes most of the 
eonunor. typewriten ahd lever 
quality typefaces (a future soft- 
ware release will support dot 
matrix fonts as well); like most 





scanners, it cannot read typeset 
material (including magazines 
and newspapers) or any printing 
that is proportionally spaced. 
Scanned characters can be 
swapped for other characters, 
converted into keyboard com- 
mands, or ignored. There is also 
a numbers-only scan mode that 
ignores most alphabetic charac- 
ters but scans numbers and re- 
led symbole. You can cra 
files that store settings and 
mouse key macros for specific 
(continues on page 38) 
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its lower-priced sibling. While 
the Model 50 is a preeminent 
high-performance, single-user 
machine, at heart the Model 60 
is a multitasking computer (just 
as soon as it can run OS/2 some- 
time next year) or a multiuser 
computer designed for shared 
resource applications where the 
full power of a 386-based com- 
puter is not needed. Unlike ear- 
lier IBM standup computers, 
such as the AT, the Model 60 
was designed from the start as a 
vertical system. 

Two foot-wide feet are per- 
manently attached to the all- 
plastic 24- by 19- by 6%-inch 
case, although they can be rotat- 
ed out of the way for transport or 
storage. Moving the somewhat 

(continues on page 34) 
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JDL-850 EWS 
A plotting printer .-esss222236 


LASERPLOTTER 


Plots on a laser printer.e2+2 36 


IBM'S PROPRINTER If 
Still made in the U.S.A.; 





now it nuns faster os 43 


NEWBURY DATA OSP-3 
Workhorse of a printer with 
a futuristic look eccesecseeee 43 


CDRE HC40 


How fast is it? secsseeeeesee 46 


ACTDR 
Object-oriented Windows 
applications programming 46 












PS/2 Model 60 
(continued from page 33) 
heavy (40-pound) system is 
made easier by a fold-down full- 
length carrying handle built into 
the top of the case. Although 
modular, the Model 60 is more 
conventional in concept than the 
Model 50, since itis bolted rath- 
er than snapped together. 

Several of the Model 60's 
subsystems—such as the com- 
bined 3-inch speaker/battery 
holder and floppy disk drives— 
are directly interchangeable 
with the Model 50. 

Matching the rest of the PS/2 


Model 60 system board circuit- 
ry includes a floppy disk con- 
troller, a serial port with a maxi- 
mum data speed of 19,200 bits 
per second using an XT-style 
male DB-25 connector, a paral- 
lel printer port, and an input port 
for a pointing device (mouse, 
touchpad, or trackball). As with 
the Model 50, the VGA display 
system is also built in. Basic 
memory is 1 megabyte, con- 
tained in four 256K-byte memo- 
ry modules, split 640K for DOS 
and 384K for extended memo- 
ry. RAM can be expanded up to 
the 16-megabyte limit of the mi- 
croprocessor using expansion 
boards. 

In addition to the 128K bytes 
of socketed ROM and 64 bytes 
of configuration memory in the 
system board clock chip, IBM 
has added an extra 2K bytes of 
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SO proved to be a slug. Compared 


IBM PS/2 Model 60 
Compaq Deskpro 386 


34 
21 


line, standard equipment in the | 








Performance Times 
Chimes given i eecends emert mtiere rote) 
- 8-MHZIBMPC AT ~ sh 2 19.0 


The NOP benchmark test is designed to measure raw 


caching, This test executes almost nothing but NOP ("No 
Operation”) machine code instruction in a big 128K loop. 
‘The 60286 Instruction Mix benchmark test measures the 






























IBM’s introduction of the Per- 
sonal System/2 and related peri- 
pherals, coupled with simulta- 
neous announcements from 
Microsoft about its intention to 
develop OS/2, have created 
short-term turmoil and long- 
term changes in the LAN (local 
area network) market. The tur- 
moil comes from hardware in- 
compatibilities. The changes 
come from software develop- 
ments hinted at in Microsoft's 
statements. 

As network workstations, 
the IBM Personal System/2 


agement look psycbic. The 
company pioneered the devel- 
opment of a small, fast 80286 
workstation that uses highly in- 
tegrated circuitry and efficient 





battery-backed-up CMOS that 
can be used for such things as 
storing passwords for hardware 
access control. The Model 60 
system board includes eight 16- 
bit bus Micro Channel Architec- 
ture expansion slots. One of 
these is occupied by the stan- 


| Benchmark Tests: IBM Personal System/2 Model 60 vs. 
(:<3 8-MHz IBM PC AT and Compaq Deskpro 386 


he 10-MHz Personal Systemn/2 Model 60 matches the PS/2 Model 50 (re- 
viewed last issue) on every test except hard disk speed, 
here with two PC standards, the 6-MHz IBM 
. PC AT and Compaq Deskpro 386, the Model 60 finishes where you would 
expect a 10-MHz 286-based PC to finish: right in the middie. 


where the Model 


BY FRANK J. DERFLER, JR. 


computers make 3Com’s man- | 


PS/2 and 0S/2 Threaten 
Current LAN Standards 


connections between the video, 
CPU, and network interface. 
The new IBM and 3Com prod- 
ucts fit into the same mold. 

As network servers, the new 
IBM machines don’t offer ad- 
vantages over other presently 
available 80286 and 80386 sys- 
tems other than tighter integra- 
tion between the processor and 
mass storage. In theory, this 
means better throughput, but 
otber inefficiencies, such as 
hard disk accesses, slow things 
more tban does internal data 
transfer. 

If server manufacturers feel 
relatively secure, makers of net- 
work interface cards and gate- 
way cards feel threatened. Like 
all other circuit board manufac- 
turers, makers of network inter- 
face cards are going to have to 
rush development of new PS/2- 
compatible products. Their en- 
gincers will be thrilled with the 


dard-equipment hard disk con- 
troller. Another slot has an extra 
20-pin extension on its connec- 
tor to allow add-in graphics co- 
processors to access the system 
board video circuitry. Standard 
disk memory includes a single 
1.44-megabyte, 3%-inch flop- 


Relative Times 
{Ratio: 









Floatiog-Potat Bi08 

20206 Calcaistion Disk 

{natruction Canveationsl {without Seek 

Mix 00287) {millierconds) 
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7.1 "10 28.2 

42 07 15.5 

The Conventional benchmark test allocates: functions. The 


The 


re 


are read into and written from this memory. The result 
shown is the average of the read and write times. 
Floating-Point Calculation benchmark test meaa- 
ures processor speed by looping through a series of 
floating-point calculations, multiplication, div 
Wish AEDETARTARS: ane loyarliwrae ane lnguneratit. 
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point library included with Microsoft C Compiler 4.0. 
‘The BIOS Disk Seek benchmark test measures the time 


idea of many new DMA (direct 
memory access) channels being 
made available, but they will 
puzzle over how to allocate the 
channels among devices and 
over the memory-management 
techniques that will be used un- 
der OS/2. 

Companies sucb as 3Com, 
Novell, and Banyan that replace 
MS-DOS on the file server with 
their own multitasking mul- 
tiuser operating system will 
have to work hard to develop 
operating systems able to use 
the more powerful of the PS/2 
PCs as network servers. While 
the new systems have no clear 
advantages as servers, PS/2 
compatibility will certainly be- 
come an item on some buyers’ 
checklists. Banyan’s use of the 
UNIX operating system should 
allow it more alternatives than 
the other companies. 3Com has 
indicated that it might have to 
return to UNIX. 

Paradoxically, DEC’s 
strong tie to Microsoft’s MS- 
NET operating system puts it in 
an excellent position to inte- 
grate the Personal System/2 





py disk drive, with an additional 
bay for a second. 

Two configurations are of- 
fered by IBM: Model 60-041, 
with a 44-megabyte hard disk, 
and Model 40-071, with a 70- 
















uses the floating- 








computers into LANs with DEC 
VAX servers. DEC has extend- 
ed its architecture to MS-DOS-— 
based systems, and it, like Un- 
germann-Bass, can connect the 
new systems into networks 
through their serial ports with- 
out worrying about the vagaries 
of the new bus architecture. 

The interprocess communi- 
cations capability of the MS- 
OsS/2 LAN Manager is de- 
scribed by Microsoft's Bill 
Gates as opening **the door for a 
new generation of truly distrib- 
uted software. ’’ Combined with 
‘*easy integration’’ between the 
MS-OS/2 LAN Manager and 
Xenix, NETBIOS might be 
moving out the door in favor of 
more-sophisticated network 
**pipeline’’ communications 
processes. 

This move away from NET- 
BIOS comes at a time when 
companies, academic groups, 
and federal government agen- 
cies have finally established 
guidelines for a consistent inte- 
gration of the NETBIOS inter- 
face and the DOD TCP/IP pro- 
tocol standard. PC] 


megabyte disk that is not yet 
available but will list for $1,000 
more. The smaller hard disk 
uses the ST506 interface and 
achieves AT-like performance 
with an average access time of 
under 40 milliseconds. The 
larger hard disk will use an 








| The 40-pound Model 60 system unit has a collapsible handle and legs that swivel into 


Position. There are eight Micro Channel Architecture slots; one is used by the ST506 
hard disk controller. The video controller, floppy controller, ] megabyte of RAM, and 
parallel and serial ports are on the system board. 


ESDI (enhanced small device | equipment drives requires a full 





interface} device that transfers 
data twice as fast as the smaller 
one, 10 MHz instead of 5. 

The Model 60 has two inter- 
nal full-height, 5%-inch drive 
bays for mass storage expan- 
sion. Either of the standard- 


The Personal System/2: 
How Much of a Bargain? 


BY BILL HOWARD 


The Personal System/2 offers 


innovation, but whose PCs pro- 
vide the best bang for the buck? 
The new IBM? Old IBM? Com- 


costs roughly 10 to 20 percent 


less than the genera- 
tion of EGA-equlpped PCs. 
That's low enough to put pres- 
sure on Compaq and to give 

to the name-brand com- 
patibles (NEC, Sperry, ITT 
AT&T), but not enough to seri- 
ously challenge the mail-order 
compatibles. Yet. 

Consider IBM's successor to 
the AT, the 10-MHz 80286 
Model 60. At $5,295 with a 44- 
megabyte drive, it compares fa- 


vorably with a 40-megabyte, 
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bay. The other bay has optional 
front panel access, so it can be 
used for a second hard disk, a 
WORM optical cartridge sys- 
tem, or a tape backup system. 
Earlier IBM displays are not 
compatible with the analog sig- 


12-MHz Compaq Deskpro 286 
at $4,995 plus $595 for an EGA 
card. PC’s Limited sells a simi- 
lar 40-megabyte, 12-MHz ma- 
chine with EGA card and moni- 
tor for $3,595. The clear 
nonbargain is the older line of 
IBMs, even after 10 to 20 per- 
cent price cuts. For instance, the 
8-MHz, 30-megabyte AT 339, 
reduced by $700 on April 2, 
costs $4,595 now but lacks a 
video board, 

IBM’s most attractlvely 
priced model, the $1,695 Model 
30 with two floppy disk drives 
and an improved XT-level 8086 
CPU, suffers from a crippled 
video chip. You're forgiven if 
you call this model the PSjr. 
‘What else can you call a ma- 
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IBM Personal System/2 
Model 60 

IBM Corp. 

(Consult your local authorized 
IBM dealer) 

List Price: $5,295 

Requires: DOS 3.3, PS/2 ana- 


log display. 

In Short: The Model 60 is 
IBM’s 16-bit Personal System/2 
tower, its basic features are sim- 
ilar to the Model 50, the major 
exceptions being a hard disk 
that is twice as fast, four extra 
Micro Channel Architecture ex- 
pansion slots, and room for two 
more disk drives. 
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nals of the VGA standard. How- 
ever, the VGA system and the 
Model 60 are software compati- 
ble with previous IBM video 
standards, and most programs 
should operate with the new dis- 
play system without problems. 
For its four additional expan- 
sion slots, better disk drive, and 
greater expansion options, IBM 
charges $5,295, a $1,700 pre- 
mium over the Model 50. 

For single-user systems, 
which make sense only for the 
most voracious power users, the 
Model 60 can be a good 
choice. @ 


chine that gives you a choice of 
256,000 colors at the highest 
resolution—but only lets you 
use two of them? Ditto for the 
floppy disk drives, limited to 
720K bytes when everything 
else in the line offers 1.4 mega- 
bytes. Clone makers could have 
been crippled by a $1,000 entry- 
level machine—not by this one. 

IBM’s big investment in a 
strategy of fewer chips doing 
more work and in highly auto- 
mated manufacturing facilities 
means IBM is among the low- 
est-cost producers of PCs. Once 
the supply line fills, a signifi- 
cant round of cost- cutting could 
put IBM back in the driver's 
seat. That’s when the competi- 
tion really has to watch out. 8 





nuk HANDS ON 


BY GLENN HART 
Can a dot matrix printer mea- 


sure up to a plotter? When this 
magazine reviewed JDL’s 750e 
dot matrix printer in our plotter 
roundup last year (Volume 5 
Number 18), we had some dis- 
tinctly mixed reactions. Now 
JDL has introduced its new 
JDL-850 EWS, a heavy-duty 
printer that is even more clearly 
positioned as a plotter alterna- 
tive. Even the model designa- 
tion conveys this message: the 
JDL-850 EWS is called an *‘en- 
gineering workstation print- 
er/plotter."* 

The 750e model we evaluat- 
ed last year included an optional 


FIRST LOOKS 


JDL-850 EWS: A 24-Pin Printer 
That Can Double as a Plotter 


external processor that added 
the industry-standard Hewlett- 
Packard Graphics Language 
(HPGL) to the printer’s bag of 
tricks. The external processor 
used either 1.5 or 3 megabytes 
of RAM to store the incoming 
plotting instructions. While the 
external processor was elegant 
and worked well, it was also 
distinctly expensive and slightly 
clumsy. 

The new JDL-850 EWS can 
use the external processor, too, 
but our test unit was equipped 
with an internal HPGL proces- 
sor and a 1-megabyte buffer that 
accomplished the same func- 
tion, accurately emulating an 


| HP 7475 plotter. The 1-meg 


buffer on the new unit actually 
accomplishes the same func- 





tions as last year’s 3-meg buff- 
er, as a result of improved algo- 
rithms. 

The JDL-850 is a powerful 
24-pin unit even when consid- 
ered solely as a printer, rated at 
360 characters per second in 
draft mode and 144 cps in near 
letter quality. It can produce up 
to 14 colors if you install a 4- 
color ribbon instead of an all- 
black one. Five attractive fonts 
are standard, including one with 
the IBM high-order character 
set. Two slots are provided for 
plug-in font cartridges, and the 
JDL-850 can download soft 
fonts as well. 

The JDL-850 is capable of 
emulating the text and graphics 
modes of the Diablo 630 API, 
Fujitsu DPL24, Epson, and 





JDL Inc. 

2801 Townsgate Rd. 
Westlake Village, CA 91361 
(805) 495-3451 

List Price: $2,495; with op- 
tional HPGL compatibility, 
$3,495; individual ROM car- 
tridges, $59 to $95. 
Requires: Parallel or serial 


In Short: A high-quality 24-pin 
printer that also emulates an HP 
plotter for fast, attractive color 
plots. 
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IBM 5182 color printers. 
You can choose emulations 
and control other aspects of the 


{continues on page 38) 





LaserPlotter Emulates HP 7470A 3: °°: 
Plotters on Laserjet Printers 


Wo 
is HANDS ON 


BY MARVIN BRYAN 


If you have a Hewlett-Packard 
Laserjet or compatible printer, 
you can now plot graphs intend- 
ed for a Hewlett-Packard two- 
pen plotter on your printer in- 
stead. The program that 
accomplishes this is LaserPlor- 
ter, manufactured by Insight 
Development Corp. and sold 
through Hewlett-Packard Co. 

Select the HP 7470A plotter 
as the output device from within 
your graphics software; Laser- 
Plotter then converts the plot- 
ting commands issued in 
HPGL, the Hewlett-Packard 
graphics language, into printing 
commands for the laser. 

There are other strong ad- 
vantages to this program. You 
can produce multiple copies of a 
graph at normal laser printing 
speed, with finer lines than 
those made by plover pens and 
without the Woody Woodpeck- 


er noise of a plotter. You can 
also create a white graph on a 
black background and batch- 
plot a series of graphs without 
operator intervention. 

You can install LaserPlotter 
on a hard disk or run it from a 


floppy disk drive. It can use the 
Stored output directly from pro- 
grams that can plot a graph to 
disk, such as AutoCAD and 
ChartMaster. For programs like 
1-2-3 that plot only to a port 
connecting a graphics device, a 





Pe applicwions where wehntcal vendevings can be ws small a BV by 17 techs, Le 
serPlotter can provide plotter quality on an HP Laserjet. 
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LaserPlotter 

Insight Development Corp. 
1024 Country Club Dr. 
Moraga, CA 94556 

(415) 376-945 

List Price: $150 

or compatible, DOS 2.0 or later. 
In Short: An excellent utility 
that captures and prints HP plot- 
ter graphs to a laser printer and 
can do batch plots. Not copy 
protected. 
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separate RAM-resident utility, 
called Capture, is provided; it 
intercepts the commands in- 
tended for the plotter and writes , 
them to disk ready for printing. 
Remember that a Lotus .PIC ! 
file provides guidelines for plot- 
ting but is not in itself a plot file; 
thus the use of Capture is neces- 
sary with /-2-3 and Symphony. 
With a simple menu-driven 
Structure and a reasonable price 
of $150, LaserPlotter can be a 
cheap wey 40 fmprove yout 
graphics output. PC) 








Ifyou own two or more PCs then you need Zasy! 
version 3.0. 


THE EasyLAN OFFICE NETWORK 
EasyLAN shares printers and disk drives between 
IBM PCs. ZasyLAN can save you $1,000 or more per 
PC by eliminating duplicate equipment purchases. 
And now, you can run NETBIOS supported 
applications. Or you can write your own network 
applications for EasyLAN and other NETBIOS com- 
patible networks. 


EasyLAN VERSION 3.0 HIGHLIGHTS 


& EasyLAN shares printers, plotters, data, 
and disk storage 

® Supports up to 18 PCs or compatibles 

& New Network Commands 

® New NETBIOS 

® PC to PC file transfer 

© Print spooling 

@ PBX support 

® Easy to install 

® Easy to operate 

®@ Modem support 

® Performs in the background 
EasyLAN’ low price matches the small business user's 
cost-sensitive budget. It is the office network solu- 
tion for less than $100 per PC. 

EasyLAN performs its operations concurrently 
in the background. FasyLAN communications, file 
transfers and printer operations ail take place while 
each PC simultaneously performs such normal 
DOS applications as Lotus 1-2-3)" Wordstar™ and 
dBASE™ 


NEW NETBIOS SUPPORT—WRITE YOUR OWN 
COMMUNICATIONS PROGRAMS. 
Programmers may use ZasyLAN to develop network 
applications using NETBI0S (interrupt ic) These appli- 
cations can now be operated across the low cost RS 232 
communications links used by EasyL4N Our new 
EasyCALENDAR program is an example of a network 
application that uses NETBIOS for program to program 

communications. 

Multi-user data-base management applications that 
require a high-overhead network operating system will 
perform faster on high-cosi networks operating al mega 
bit speeds. 

















NEW VERSION 3.0 COMMANDS EXPAND 
NETWORK FLEXIBILITY 
EZCLOCK lets PC's attached to the network read the lime 
and date from a single master clock on the central I’C, 
ehmunating the need to install individual clock boards In 
each PC and insuring that all file entries and updates 

made across the network arc dated 

The BZ Make Directory and EZ Remove Directory com 
mands function identically to the DOS MKDIR and RMDIR 
commands, and give remote users increased flexibility 
when it comes to managing subdirectones on the central 













EZBEEP lets you send an audible signal across the 
network, alerting a PC user that a hie or message ts being 
sent, 5 Pern 


EasyLAN PBX SUPPORT BRINGS NEW 

FLEXIBILITY TO PC CONNECTIVITY 
With EasyZAN's PBX support. users can share peripher 
als and transfer hiles using PBX switched-cireuit connec 
tions and existing twisted pair wiring ZasyLAN has al 
ready been installed on a number of different PBX's, and 
recently was certihed by Northern Telecom for use an its 
Meridian SL-1. 








EasyLAN—Networking 
With Netbios Support. 
And it’s Only $99.95 Per PC. 


‘The valueishigh BAQQ” 
—InfoWorld Report Card 


Disk sharing uses ZasyLAN's EZCOPY com- 
mand to move files to and from PC's. ASCII or binary 
files can be transferred in the foreground, or in the 
background while other DOS programs ren. 

Printer sharing operates transparently with 
existing programs. Print files are automatically 
spooled to disk and scheduled for printing. Multiple 
printers on the central PC may be designated for 
individual printing tasks. 





Letter Quality 
EasyLAN Office Network 


EasyLAN SPECIFICATIONS 


Each PC in the network requires an individual li- 
censed copy of the ZasyLAN program and takes 20k 
of memory on each satellite PC, a serial port, and 
DOS 2.0or above. ZasyZAN runs on all BM PC models 
and compatibles. The central PC requires a sertal 
port for each satellite PC. The COM2 and COM6 
boards are serial port expansion boards which per- 
mit you to add serial ports to the central PC. 


EASY TO INSTALL 


EasyLAN can be installed in less time than it takes 
to enjoy your coffee break. Just plug the ZasyLAN 
cables into existing serial ports. The ZasyLAN Net- 
work Configuration Program provides menu driven 
installation program that will guide you step-by-step 
through the software installation process. 





EasyCALENDAR—USE YOUR NETWORK TO 
SCHEDULE MEETINGS. 

The first of a new series of Hasy network application 
preduets using NETBIOS is now available. Easy 
CALENDAR handles time managemen! applications for 
indsviduals or a department and can be run on personal 
computers attached to any NETBIOS-compattble network 
Highlights: 

CALENDAR MANAGEMENT for individuals and the 

work group 

TASK MANAGEMENT to create, maintain and review 

to do hsts. 

TODAY'S NEWS [or broadcasting messages, notices or 

announcements across the network 

MENU INTERFACE for easy set up and use 
EasyCALENDAR'’s Data base lor appointments, to-do lists 
and news resides on lhe central PC Satellite PCs at- 
tached through EasyLA4N version 30 send network 
transactions to the central data base to invoke Easy- 
CALENDAR functions 

The FasyCALENDAR calendaring program requires 
EasyLAN version 30 and is priced separately 

EosyCALENDAR will be available March 1987 Ad 
vance orders are being accepted now 


























‘] bought access to a laser jet printer for less than 
$100." 
—CONOCO Oil User 


EasyLAN 


ORDER TODAY 1. 800/835-1515 in CA 408/798-8877 ae (——) 


EasyLAN Order Form 


To Order by Phone—Calt 800/836-1515 
In CA 408/788-8377 
For Configuration Assistance & Technical Questions 
Call 408/738-8377 


Place your Order Immediately 
Dealer Inquiries 
Invited 
Name 
Address 


City 

66 
Telephone 2) eae 
Payment: Visa, MasterCard, Check, COD, Bank Draft 
Name on Credit Card 


Cr. Card No, _________ Exp Date__/ __ 
For European Sales and Reseller Information Contact: 

‘Trust International, Brussel/Bruxelles, Belgium 

Tel: 02/660 89 24 Telex: 62 803 Telefax: 02/660 8868 

Server Technology, Inc., 140 Kifer Ct. 

Sunnyvale, CA 94086, Telex 5106003481 
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Item Description Price Qty Amount 


EL02 EasyLAN Kit—for2 $219.95 ___ $ 
PCs 30’ cable, two 
disks & manuals 

EL03 EasyLAN Expansion 
Kit—Ior 1-PC 30° 
cable, one disk & 
manual 

EL 10 EasyLAN disk & 
manual (3/4" diak 
$109.95) 

EL 12 EasyLAN 30’ cable 

EL13 COM2-serial port 
expansion board, two 
ports 

EL 14 COM6-seriai port 
expansion board, 
six ports 

EC OI Easy CALENDAR Kit 
Supports 6-PC’s and 
10 people 

EL 15 Custom length cabies, call for quote 

CA res. add applicable sales tax $ 
Shipping charge USA $10.00, 
other $20.00 





$119.95 __ $___. 


$99.95 __ $___ 


$4995 _ §__ 
$219.95 __ $___ 


$489.95 ___. $_ 


$199.95 __. $__ 





$_ 


TOTAL ORDER $_____ 


Handscan 

(continued from page 33) 
applications and invoke them as 
needed. The Handscan has four 
cursor-movement keys and a 
read key; the read key doubles 
as a control key in combination 
with the four arrow keys for a 
total of eight macros. 

The scanner software is 
memory resident, but in most 
cases you invoke it only to 
change settings or load stored 
settings. Scanned input from the 
mouse is always available as an 
alternative to the keyboard. The 
mouse is a bit larger and heavier 
than most, but it’s surprisingly 
easy to handle. You line up the 
text with the scanning head, 
hold down the read key, and roll 


FIRST 


Handscan, a mause look-alike, isa 
hand-held OCR that allows you ta select 
the text you want fo scan and then inputs 
ét into an appiication. 


The Handscan combines good hardware 
design with a thoughtful approach to 
software. The result is a practical 
alternative to traditional page scanners. 


JDL-850 EWS 


‘continued, 36, 


printer’s configuration either 
from the front panel, which fea- 
tures a four-character LCD dis- 
play, several status annuncia- 
tors, and six buttons, or via 
software commands. The 
HPGL emulation itself is also 
controlled via the front panel. 

You can assign up to 14 col- 
ors to the JDL-850's simulated 
pens or simulate extra drawing, 
comparable to an HP 7475's .3- 
and .7-millimeter pens. 


Unlike an HP 7475, which 
can plot only up to an 1]- by 17- 
inch image, the JDL-850 can 
plot up to a C-size drawing (18 
by 24 inches). You can reduce 
or enlarge the output over a 5 
percent to 200 percent range in $ 
percent increments, so you can 
draw C-size images even if your 
software sends instructions for a 
smaller plot. 

Benchmark test results were 
impressive. The JDL-850 drew 
a B-size nozzle in 4.57 minutes, 
a one-color B-size shuttle in 
only 2.45, and a four-color in 


Designed for Engineers, JDL-850 EWS 
ls the Ultimate Spreadsheet Printer 


If you ever manage to sneak 
the JDL-850 EWS out of the 
graphics department, you'll 
have your hands on a great 
spreadsheet machine. At 
360 characters per second in 
draft mode, you can print 
models at a good clip, and 
when you need neater out- 
put, the 144-cps letter quali- 
ty is very crisp. 

Whatever font you use, 


you can print to the very 
edge of the paper if you need 
to. Thus, if your spreadsheet 
is just a few characters wider 
than the usual 80-character 
limit for 84-inch paper, you 
can squeeze in another 9 or 
10 characters. 

In compressed mode, 
you can put 145 characters 
ona line, which, at 9 charac- 
ters per spreadsheet column, 


LOOKS 


the mouse to the right. After a 
little practice 1 could scan 
quickly and accurately. 

Saba’s documentation in- 
cludes a useful tutorial that 
guides the new user through 
various features (there is even a 
gatefold spreadsheet sample) 
while updating the driver file. 
By the end of the tutorial you 
have built character substitu- 
tions and keyboard macros that 
can scan data into a J/-2-3 
spreadsheet (the Handscan 
works with other spreadsheets 
as well). | tried a few of my own 
ideas and soon had it scanning a 
phone list into a Perfect Filer 
database. 

Ican image a number of uses 
for the Handscan, including 
converting data from a spread- 


mainframe application) into 
data for PC applications. The 
Handscan combines good hard- 
ware design with a thoughtful 
approach to software. The result 
is a practical and economic al- 





ternative to traditional OCR | 


3.75. These times are within 
seconds of the very fastest plot- 
ters we tested and are two to 
three times faster than some of 
the plotters. 

The JDL-850 prints in 180- 
by 180-dot-per-inch resolution, 
which is significantly fewer 
steps per inch than a plotter. The 
difference is clearly visible in 
diagonal lines, but overall the 
plots we created with the JDL 
printer were quite acceptable for 
many purposes. 

This year’s JDL plot- 
ter/printer is a notable advance 


lets you print a model out to 
column P. If you want to go 
all out, use 18-inch paper 
with 17-pitch type and cram 
307 characters onto each 
line. That lets you print a 

model out to column AH. 
Finally, depending on 
the font cards you use with 
the JDL-850, you can print 
1BM graphics characters. If 
you've drawn neat borders 
around your spreadsheet, 
they'll look just as sharp on 
paper as they do on-screen. 
—Jared Taylor 





PC aS AE ae JUNE9, 1987 


sheet format (for example, a | 








Saba Technologies 

9300 SW Gemini Dr. 
Beaverton, OR 97005 

(800) 654-5274 

List Price: $649.95 

Requires: 640K RAM, full- 
length slot, DOS 2.0 or later. 
In Short: A well-designed, in- 
novative use of scanning tech- 
nology combined with memo- 
ry-tesident software. The hand- 
held scanner can read a wide 
variety of typewritten and lester 
quality text and the software en- 
ables you to put it directly into 
many applications. 
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page scanners. If you’ve ig- 
nored OCR because you 
thought you couldn’t make i 


JIDL's 24-pin printer can accurately em- 
ulate an HP 7475 pioner; while it costs 
more thanaC-size plotter, it doubles as 
a dot-matrix printer. 


over the earlier model in both 
speed and value. While it’s still 
not cheap, buying both a C-size 
plotter and a first-rate 24-pin 
color printer would Probably 
cost more. 











Groomed for 
top management. 


Finally there is a productivity software package 
that perfectly fits your executive management style. 
Carefully tailored to enhance executive productivity, 
WordPerfect Executive is easy-to-use business soft- 
ware that lives up to its name. 

WordPerfect Executive skillfully weaves the 
elements of word processing, 
spreadsheet analysis, calendar- 
ing and information manage- 
ment into one compact pack- 
age. It is specially designed for 
laptop PCs, with the entire 
program on one 3'/2"diskette, 
yet it covers the many business 


computing needs of executive Computer users. 
Create 2 business plan. Manage your time. 
Organize your thoughts into memos or letters. Even 
generate an itinerary or travel report. WordPerfect 
Executive lets you do it all on your desktop PC, or 
take it with you for your laptop. 
Get the productivity software tailored for 
top management: WordPerfect 
Executive. For more informa- 
tion, call or write WordPerfect 
Corp., 288 West Center St., 
Orem, Utah 84057, (801) 
225-5000. 
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The American 
Success Story: 


$755 


Basic system 


The is manufactured and serviced only in the U.S.A. 
As proof of our commitment to quality and performance, 
CLUB AT Inc. is offering same day shipping, 
integration of the most up-to-date Intel parts, and 48 hours burn-in. 


10MHz Basic system with option A 
10MHz Zero wait state basic system with option A 





Dealers and Corporate inquiries are welcome 


{AM AT. A Star SAM 3001. Xenés. AutoCad, MSDOS, PC DOS, Nowell Network. dBASE. Lotus, 
Skéchick. and Symphony ae repistcred trademarts of this respective companies 


Basic System Features: 


© Pro™ keyboard/MAXI SWITCH ™ keyboard 
© 8/10 MHz, CPU depends on model 
© 10 MHz option available 
© IMB of inboard memory (with 512K standard) 
© 8 I/O expansion slots 
© 195 watt power supply, UL, TUV, 110V/220V switchable 
© Fully compatible high speed AMI BIOS, (written in U.S.A.) 
© Full documentation operation manual with binder 
© Limited one year warranty 
© Made in the U.S.A. 
Option A: 1.2MB Floppy Drive WD HD/Fioppy Controller 


46707 Fremont Boulevard, Fremont CA 94539 


Once upon a time, America led the world 
in innovation, quality, engineering, and 
manufacturing with names like Edison, 
Ford, and Bell... 


Once Again America returns: 


10mMuHz 


0 WAIT STATE 


NORTON SE: 11.5 (V3.0) 


“if Imitation is the sincerest 

form of flattery, the CLUB AT 

pays the IBM AT a heartfelt 

compliment The onty failing 

of the (CLUB AT) is that it 

imitates the IBM too accurately; 
vand you can’t beat that. .” 


Karl Koessel PC World 
December 1986 


CLUB 286 8MHz Mono System 


® Intel B0286-8 CPL 

© $12K Standard, expandable to 1024K on Motherboard 

© B Slots (2-8bit, 6 16bit)/* Combo 2FD/2HD Controlier 

© 195 watt power supply 110/220v (FCC/CSA/UL Approved) 
® Clock Calendar with Battery Backup’¢ ] 2MB Floppy Drive-IBM Grey 
@ AT™ Style MAXI SWITCH™ keyboard/Pro™ keyboard 

® Hercules 132 Coiumns High-Res Graphics Card 

© High Resolution 800 x 320 IBM Quality Monitor 

® Parallel Printer Port/® Plug and Play-Fully Installed 

® AMI BIOS High Specd/Fuily Compatible Written in USA. 

@ 200 page documentation’ ® Suilt in Set-up Software 


With 20MB 1/2 HT G5ms 
With 30MB Full HT 39ms 


CLUB 286 8MHz EGA System 


® Intel 80286-8 CPU 

© §12K Standard, expandable to 1024K on Motherboard 

® 8 Slots (2-8hit, 6 16bit)/¢ Combo 2FD/2HD Controller 

© 195 watt power supply 110/220v (FCC/CSA/UL Approved) 

© Clock Calendar with Battery Backup/¢ | 2MB Floppy Drive-IBM Grey 
© AT™ Style MAXI SWITCH™ keyboard/Pro™ keyboard 

® Everex Micro FGA 16 color graphics/¢ CGA, MDA. Hercules compatible 
© High Resolution IBM quality EGA, CGA Monitor 640 x 350 

® Plug and Play-Pully Installed 

@ AMI BIOS High Speed/Fully Compatible Written in USA 

® 200 page documentation’ Built in Set-up Software 


With 20MB 1/2 HT 65ms. 
With 30MB Full HT 39ms 
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Software Compatibility 
Xenix, AutoCad, MSDOS, 
PC DOS, Novell Network. 
dBASE, Lotus, Sidekick. 
Symphony and others .. 





CLUB 286 10MHz Zero Wait State Mono System 


® Intel 80286-10 CPU, B/ 1OMHz Zero Wait State Keyboard Switchable ( 12MH2z Throughput) 
® AMI BIOS High Speed/Fully Compatible 

© 512K Standard, expandable to 1024K on Motherboard 

© 8 Slots (0.1,2.3,4 Walt State Insertable ) 

¢@ Combo 2FD/2HD Controller, WD chipset 

© 195 watt power supply 110/220v (FCC/CSA/UL Approved) 

® Clock Calendar with Battery Backup/* 1.2MB Floppy Drive-IBM Grey 
@ AT™ Style MAXI SWITCH™ keyboard/Pro™ keyboard 

© Hercules Graphics 132 Columns High-Res Graphics Card 

® High Resoiution IBM Quality Monitor 

@ 2 Serial ports (COM1-COM4 )/® 2 Parallel ports 

® 200 page documentation 


With 30MB Full HT 39ms With 40MB 1/2 HT 39ms 


With 80MB Full HT 23ms 


CLUB 286 10MHz Zero Wait State EG System 


® Intel 80286- 10 CPU, 8/10MHz Zero Wait State Keyboard Switchabic 
®@ AMI BIOS High Speed/Fully Compatible 

© §12K Standard, expandable to 1024K on Motherboard 

© 8 Slots (0.1.2.3.4 Wait State Insertable) 

© Combo 2FD/2HD Controller, WD chipset 

© 195 watt power supply 110/220v (FCC/CSAAIL Approved) 
© Clock Calendar with Battery Backup ’® | 2MB Floppy Drive-I8M Grey 
© AT™ Style MAXI SWITCH™ keyboard/Pro™ keyboard 

® Everex Micro EGA Card (MDA, CGA, FGA) 

® High Resolution EGA Monitor (CGA, EGA) 640 x 350 

® 2 Senal ports (COM 1-COM4 )’e i Parallel port 

© 200 page documentation 






With 30MB Full HT 39ms With 40MB 1/2 HT 39ms 


With 80MB Full HT 24ms 
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MathCAD turns your PC into 
an electronic scratchpad. 





“MathCAD is a real gem ol a software package... 
a program that breaks new ground... the starter 
of a new software category.’ The New York Times 
It’s the first numeric software that works 
like a word processor. The first software of its kind 
that’s not a programming language. Think of it as 
the first WYSIWYG calculator. For the first time ever, 
MathCAD lets you do calculations on your PC in real 
math notation, as simply as on a scratchpad. 
“MathCAD is likely to be a trendsetter. Its combi- 
nation of mathematic power and what-you-see- 
is-what-you-get interface makes it an excellent 
MathCAD lets you combine equations, graph- 
ics and text just like you do on paper. You can input 
formulas directly and edit equations interactively 
right on the screen. Just place the cursor anywhere 
and start typing. MathCAD not only formats your 





equations as they're it instantly calculates 
the results. Sounds simple? It is. In fact, } 
JEEE Software writes, “It's fun, and it's 
much easier to use MathCAD aaa 


than anything you've ever i 
tslbeloe" 


“It has a free Jorm style 
down in front ol the PC 
and do the work you probably 
bought the computer for in the first 
MathCAD is much faster and easier than 
doing calculations by hand or writing programs. 
And unlike a calculator, MathCAD lets you see and 
record every step, You can add text anywhere to 
support your work. And print or save your entire 
calculation as an integrated document that anyone 
can understand. 
“It's hard to do justice to this software in any re- 
view. You feel like you've just discovered the power 
of a computer lor the first time." IEEE Software 
What kind of calculations can you do with 
MathCAD? Anything you have a formula for. As 
IEEE Software writes, “Its versatility seems unlim- 
ited.” With its wide range of built-in functions, 
MathCAD can handle everything from simple 


Requires IBM PC® or compatible, 512KB RAM, graphics card. 
16M et peietary Business Machines Corporalion 
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model electrical circuit 
parameters. 
“|. if Tdealt with 
numbers, | wouldn’t wait... to 
get my copy." The New York Times 

Why spend another minute doing calcula- 

tions by hand or writing and debugging programs? 

Put MathCAD to work for you and find out why 

PC Magazine writes, “Warning: it could prove 

ee you've ae MathCAD, it’s hard to 

imagine how you ever got along without it. 

To order MathCAD at just $249 callus today a: 


1-800-MathCAD 


(In Massachusetts: 617-577-1017) 


MathCAD 


MathSoff, Inc., 1 Kendall Sq., Cambridge, MA 02139 
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BY JONATHAN MATZKIN 


The Proprinter II proves that 
IBM knows a good thing when 
ithas one. In updating the high- 
ly successful Proprinter, IBM 
has left well enough largely 
alone: the Proprinter II is basi- 
cally the same hardworking 
product as its predecessor. 
That's good news, when you 
consider what the Proprinter 
had going for it—good perfor- 
mance, solid construction, and 
acompetitive price. Not to men- 
tion its genuine ‘‘born in the 


met 
r 
= Ee 


BY JONATHAN MATZKIN 


With its wedge-shaped body 
and streamlined acoustic hood, 
Newbury Data Office Systems 
Printer-3 looks more like a race 
car than a PC peripheral. Those 
futuristic looks promise equally 
high-tech performance. It's a 
promise that the printer lives up 
to on most counts. 

The OSP-3's design is as 
ambitious as its appearance. 
Sporting a four-color ribbon and 
a full complement of dot matrix 
features, the printer has power 
to spare for almost any general 
office application. 

Print quality is quite attrac- 
tive, and the OSP-3 offers a 
choice of three near-letter-qual- 
ity fonts. 

Newbury Data is a leader 
among European peripheral 
makers; this printer displays the 
kind of solid construction you'd 
expect from a company with 
roots in the mainframe world. 

The OSP’s designers clearly 
had ease of use in mind when 
they were at the drawing board. 
All print and formatting features 
are accessible from a simple 
LED control panel. Paper ad- 
vance is also totally electronic; 


New Proprinter Doesn’t 
Mess Up a Good Thing 


USA”’ credentials. IBM has 
added a number of improve- 
ments and rechristened the ma- 
chine Proprinter Il. 

First of all, the Proprinter II 
ts significantly faster. We tested 
the original Proprinter at 91 
characters per second in draft 
mode, while the Proprinter II 
buzzes along at 111 cps in draft 
mode. But the real story is Fast- 
font, a new elite font. 

In Fastfont, the Proprinter II 
prints at 119 cps, for a total im- 
provement in top speed over the 
original Proprinter of roughly 
32 percent. 

The Proprinter II’s front 





Newbury OSP-3 Chugs 
Steadily On, Stylishly 


the OSP-3 doesn’t even have a 
manual paper knob. Cassette 
sheet feeders are very easy to 
load. And switching to tractor- 
fed fanfold paper is a simple 
matter. 

The OSP-3 prints at only 75 
characters per second in draft 
mode—very slow for a unit in 
its price class. Also, its size and 
weight (about 40 pounds) put it 
at the outer edge of the desktop 
category. 

Several important accessor- 
ies—notably the sheet and trac- 
tor feeds—are options at addi- 
tional cost. The smoked plastic 
acoustic hood is also optional, 
Most users will want it, though, 
both for its noise attenuating 
function and for its aesthetic 
value. 

The OSP-3 is a highly com- 
petent printer. Despite a few 
drawbacks, it is definitely a ver- 
satile workhorse for office ap- 
plications. 

List Price: Newbury Data Office 
Systems Printer-3, $1,560; with 
twin sheel feeders, $1,690; tractor 
feed, $143; stand, $95; acoustic 
hood, $95. Newbury Data Inc., 
2200 Pacific Coast Highway, 
Hermosa Beach, CA 90254; (213) 
372-3775. 
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IBM's Pro- 
printer Ii retains the original value of the 


Proprinier and adds same new features. | 


panel has switches for quiet | 


mode, which noticeably attenu- 


} ates noise at some cost in speed, 


and a button to activate the 
printer’s new power-assisted 
paper-loading feature. 

Unlike some other power 
load assists, this one begins by 
moving very slowly so the paper 
has a chance to seat itself. Then 
it quickly rolls the paper the rest 
of the way around until it is 


IBM Proprinter 1 


IBM Proprinter 
nt (12 cpid.. Emphasized 
trike mode.. 

er NLQ@ font.. 


Bubmey spt pre avytis« 


Type: Impact matrix (nins pins) 
: 8% Inches 





: 111 
itches (epi): 8, 6, 8.55, 10, 


174 
SOUND LEVEL (decibele): 
Reted: 60 

Tested; 75 In draft mods, 70 in 
quiet mods 





positioned for printing. 

Another nifty little improve- 
ment helps eliminate the aggra- 
vation of ripping your copy in 
half instead of along the perfo- 
rations. Pressing down on the 
paper cover pins the paper down 
and allows easy tearing along 
the perforations, 

At $549, the Proprinter I is 
a good deal. At the inevitable 
discount, it looks all the more 
attractive. The Proprinter is 
what an update should be: it en- 
hances the performance and fea- 
tures of the earlier model while 
offering some new and wel- 
come wrinkles of its own. 
List Price: 1BM Proprinier tl, 
$549. Contact your local IBM 
dealer. 
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Correspon 
Emphasiz. 


Bap aw 


FEATURES: 
Printing: Horizontal emphasis 
(bold), vertices! smphasis (double 
Strike), correspondence quelity, 
undsrlins, sub/supsrscript 

ing: Proportional epacing, 

horizontal tabs, vertical tabs, varie- 
bis form isngth 

COMPATIBILITY: 
18M cheracter sot: Low end high 
Graphies: Epson FX 
Text: IBM Proprinter 





Newbury Data Office Systems Printer-3 


OsP-3: 
Double strike print. E 


Fower On Defau 


ional print, NLQ font. 
Q2 (Gothic) font, ®Vre« 
derlined print, Condensed 


atid enact ashe 


Type: Impact matrix (18 pins) 
Carriege width: 13 inches 


: 75 
Typs pi ltches (cpl): 10, 12, 15, 17 
SOUND LEVEL (decibels): 
Reted: 55 
Vested: 78 without ecoustic 
hood, 72 with acoustic hood 


1987 


lensondacraguehnesntetstay weet 


FEATURES; 
Printing: Horizontal emphasis 
(bold), vertical smphasis (double 
strike), correapondence quality, 
underline, sub/euperscript, four- 
color ribbon 
Farmattiag: Proportions! spacing, | 
horizonts! tabs, vertical tabe | 

COMPATIBILITY: | 
IBM sheraster eet: Low and high | 
Grsphiss: Epson FX, | 

Pansgonic KX-P1D91, | 
IBM Proprinter 
Text: Epson MX-80, IBM Proprinter 
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Intei Finaliy Ships 

Its 80387 Coprocessor 
For 80386 Computers 
One promise of 32-bit comput- 
ing is massive number crunch- 
ing at previously unheard-of 
speeds. So users have been ea- 
gerly awaiting the appearance | 
of Intel’s new 80387 math co- 
processor, which will unlock 
the full numerical throughput 
power of its 80386 machines. 















Intel’ s 80387 math coprocessor chip 
brings increased numerical throughput 
to the 32-bit 80386 environment, 


Intel says that the $795 80387 
runs raw floating-point calcula- 
tions roughly four to six times 
faster than the 20287 chip. 

List Price: 80387 coprocessor, 
$795. Requires: Socket designed to 
accept 80387 math coprocessor. 
Inte] Personal Computer 
Enhancement Operation, 5200 
Elam Young Pkwy., Mail Stop 
TOD-07, Hillsboro, OR 97123, 
(800) 538-3373. 
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Pocketable Modem Is 
Smail in Size, Price, 


But Has Many Features 
The $119 Parrot 1200 from No- 
vation is about the size of an au- 
diocassette, but it has the full 
range of features you would ex- 
| pect in an external modem. 
Fully compatible with the 
Hayes AT command set, the 
Parrot 1200 offers switchable 
data transmission rates of 300 or 
1,200 bits per second. 

It has four LED status indi- 
cators and a speaker with vol- 
ume control for call monitoring. 
The auto-answer modem has 
both pulse and touch-tone dial- 
ing and has a built-in self-test 
routine. 






























The 3-ounce device gets its 
power from the host computer’s 
RS-232 interface, so it requires 
no balteries or external AC 
power. 

List Price: Parrot 1200, $119. 
Requires: Cable, communications 
software. Novation Inc., 12345 
Lassen St., Chatsworth, CA 91311; 
(818) 998-5060. 
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Princeton Announces First Monitor to 
Accommodate Old, New PC Standard 


The change to analog moni- 
tors with a new hardware 
connection was one of the 
bombshells that IBM 
dropped with the announce- 
ment of the Personal Sys- 
tem/2 family. But the ever- 
adaptable microcomputer 
market has already produced 
a compatible third-party 
monitor. Princeton Graph- 
Ic Systems has announced 
the $795 Ultrasyne color 
monitor, which, the compa- 
ny says, is compatible with 
both the new PS/2 standard 
and existing PCs, as well as 
with Apple's new Mac [ll and 
MacSE microcomputers. 
The Ultrasync will be sold 
with an adapter to plug into 
PS/2 machines; a separate 
adapter will be needed to 
plug into PCs and other com- 
puters. 

The 12-inch, high-reso- 
lution monitor is EGA. 





Add-in Card Has EGA, 
An 80286 Accelerator, 
And Ciock/Caiendar 


PC Technologies has an- 
nounced the 286 Rainbow Plus, 


| a $945 add-in card that com- 


bines an enhanced graphics 
adapter with a 10-MHz 80286 
accelerator. A battery-backed- 
up clock/calendar is standard, 
and an optional daughterboard 


CGA, PGC, and mono- 
chrome compatible and 
automatically adjusts to the 
scanning rate of different | 
graphics boards. Ithasahor- | 
izontal scanning frequency 
of 15 through 35 kHz and a 
vertical scanning frequency 
of 50 through 120 Hz. Maxi- 
mum resolution is 770 by 
570 pixels, and the Ultra- 
sync features a .28-millime- 
ter dot pitch. 

The Ultrasync comes 
with a built-in tilt-and-swiv- 
el base. 

List Price: Ultrasync, $795. 
Princeton Graphic Systems, 60¢ 
Ewing St., Bidg. A, Princeton, 
NJ 08540; (609) 683-166t. 
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The $795 Ultrasyne momtar from 
Princ eton Graphic Systems is 
compatible with a wide variety af ald 
and new graphics standards, 

and it interfaces with 

18M's PSi2 series. 
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Novatian Inc.'s Parrot 1200 is compact, 
but affers many af the features found on 
larger external modems. 


adds a parallel port and a Micro- 
soft InPort mouse interface. 

The single-slot card features 
a 16K-byte memory cache that 
works in conjunction with the 
accelerator, and the board has a | 
socket for an optional 80287 | 
math coprocessor. The memory 
cache can be disabled from the 
keyboard. 

PC Technologies says thal a 
16-bit video BIOS increases 
graphics processing speed and 
provides full IBM EGA soft- 
ware compatibility. The 286 
Rainbow Plus also emulates 
CGA, MDA, and Hercules vid- 
eo adapters. 

List Price: 286 Rainbow Plus, 
$945, Daughterboard with parallel 
port and mouse interface, $50. 
Requires: IBM PC, PC-XT, or 
compatibie. PC Technologies Inc., 
704 Airport Blvd., P.O. Box 2090, 
Ann Arbor, MI 48106; (800) 821- 
3086. 
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Editor’s Toolkit Adds 
Writer's Aids to Word 
Processing Packages 
Bestinfo, maker of the popular 
Superpage publishing software, 
has introduced The Editor's 
Toolkit, a collection of memo- 
ry-resident programs that aid in 
writing and editing. 

In addition to a spelling 
checker and thesaurus, the $250 
package includes a usage alert 
feature that flags 1,600 com- 
monly misused words. 

A compare facility allows 
you to compare two existing 
files and embed notes in one of 
them to report differences. 

A readability checking fea- 
ture compiles statistics on the 
average number of words per 
sentence, the average number of 





FIRST 


LOOKS 
















syllables per word, and other 
readability characteristics. 

The Editor's Toolkit is de- 
signed for use with XyQuest’s 
XyWrite Ill word processor, but 


will run with other major word 
processors. 

List Price: The Editor's Toolkit, 
$250. Requires: Compatible word 
processor. Not copy protected. 
Bestinfo Inc., 1400 N. Providence 
Rd., #117, Media. PA 19063; 
(215) 891-6500. 


























$595 A-Sized Digitizer 
Works with CAD, Other 
Graphics Applications 
CalComp has introduced a new 
low-priced digitizer that is com- 
patible with popular CAD pack- 
ages such as Autodesk's Auto- 
CAD and with graphics 
packages such as Lotus’s Free- 
lance. 

The $595 DrawingBoard is 
an A-sized digitizer that has an 
active digitizing area of 12 by 
12 inches and selectable resolu- 
tion up to 1.016 lines per inch. 
The digitizer is aimed at CAD 
applications, according to Cal- 
Comp, in addition to desktop 
publishing or other uses that 
may require menu selection or 
actual sketching of artwork. 
List Price: Drawing Board, with 
pen stylus, $595. Requires: Serial 
port. CalComp, 2411 W. La Palma 
Ave., Anaheim, CA 92801, (800) 
CALCOMP. 
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Thomson Consumer Products 
Corp. has announced three 
graphics adapters that eombine 
high performance with competi- 
tive pricing. The Thomson En- 
hanced Graphics Adapter is 
compatible with the IBM EGA 
standard, Thomson says, and 
offers resolution of up to 640 by 
350 pixels for color-or mono- 
chrome graphics. Text resolu- 
tion is as high as 720 by 350. 
The “‘Ultra’’ version of the 
EGA provides 640 by 480 reso- 





Bestinfo says that the package | 
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Small disks with big capacity 
may be in your PC's future. 
Manzana Microsystems has 
introduced three new 3'2-inch 
_ replacement floppy disk drives 
with formatted storage capacity 
- ol 1.44 megabytes. 
' -The $325 3Five Drive Plus 
internal system fits in a standard 
half-height drive bay and is con- 
nected to the floppy disk con- 
troller with the existing cable. 

Two external units connect 
to the host 80286 or 80386 PC 
through Manzana’s MUX 
' adapter card, which itself in- 
stalls in a slot. The card allows 
connection of the external flop- 
Py without loss of existing inter- 
nal floppies. The external drives 
cost $475 for a host-powered 
system and $595 for a self- 
powered version. 

The disk drives come with 
Manzana’s 3Five software, 
which allows the disk drives to 






























Hardware Has Remote 
Phone Access to PCs, 


Line Surge Suppression 
Imagineerlng has introduced a 









Thomson Unveils Color Graphics Adapters 
That Use Texas Instruments Coprocessor 


lution with 16 simultaneous col- 
ors. It emulates the EGA on 
IBM monochrome displays 
with 16 shades of gray, and it 
emulates tbe CGA with four 
levels of gray. 

Thomson claims that the Ul- 
tra EGA provides the most pow- 
erful implementation of Micro- 
Soft Windows that is available 
on an EGA. Among the hard- 
ware features are a cursor up to 
32 by 64 pixels in size and the 
ability to read, modify, or write 
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. Manzana’s Add-on 3'/2-Inch Microfloppy 
Drives Feature 1.44-Megabyte Capacity 


access the higher-capacity 3% | 








inch storage formats, using 


DOS 2.0 or later. 


Manzana is also bundling 
Design Software’s Backup 
Plus, a hard disk backup pack- 


age, with the disk drives. 


Manzana says that the new 
1.44-megabyte disk drives are 


both upwardly and 
downwardly compati- 
ble with existing disk 
formats. They can 


f 
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read, 
write, 
and for- 
mat for 

1.2 mega- \ 

bytes, 

720K bytes, 360K bytes, 
and 180K bytes, in addi- 
tion to 1.44 megabytes. 
telephone-accessible device 
that can power-up remote PCs. 
The $280 Modem Power senses 
incoming telephone rings and 
then tums on the power to the 
PC. When all communications 


Modem 
Power isa 
device that 
allows remote 
powering-up 
of PCs 
througha 
Phone line. 


to video memory. 

The Advaneed Graphies 
Controller uses the Texas In- 
struments 32-bit 34010 graphics 
chip, whieb offloads most 
graphics functions from the 
PC’s processor. Thomson says 
the performance of the chip is 
enhanced by the addition of a 
256K-byte eache memory and 
32 internal registers, The Ad- 
vanced Graphics Controller has 
an automatic-switching 8/16-bit 
bus to ensure compatibility with 
PCs and XTs as well as 80286- 
based machines. EGA compati- 
bility is available through a pig- 
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List Price: 3Five Drive Plus, i 
intemal version, $325;externsl, 
host-powered version, $475; Fi 
external, self-powered version, 
$595. Requires: 80286- or 80386- 
based PC. DOS 2.0 or later. 
Manzana Microsystems, 7334 
Hollister Ave., Suite B, Goleta, CA 
93118; (805) 968-1387. fe 
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High-capacity 34-inch | 
’ drives from Manzana 
“Ye ($325 for internal 
drive) can format 
floppy disks for 1.44 
megabytes of data. 






















cease, the device shuts off the 
power to the remotely accessed 
PC, after allowing enough time 
for the computer to close all 
files. Both the modem and com- 
puter circuits have line surge 
suppression. 

List Price: Modem Power, $280. 
Requires: Hayes-compatible 
modem. Imagineering Inc., P.O. 
Box 601, Melville, NY 11747; 
(516) 549-4558. 
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gyback hardware option. 

The controller offers resolu- 
tion of 640 by 480 with 64 col- 
ors displayed simultaneously. 
Monochrome resolution Is 
1,024 by 768. 

List Price: Enhanced Graphics 
Adapter, $295; Ultra EGA, $495; 
Advanced Graphics Controller, 
$1,195. Optional EGA module for 
AGC, $250. Thomson Consumer 
Products Corp., 5731 W. Slauson 
Ave. #111, CulverCity, CA. 
90230; (213) 568-1002, (800) 325- 
0464. 
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FIRST 


LOOKS 


Actor Gives Microsoft Windows 
Programmers a Third Choice 


rr 
gh GN 


BYJ.H. SMITH 


Until now, if you wanted to 
write a Microsoft Windows ap- 
plication, you used C or assem- 
bler. There's now a third 
choice. The Whitewater 
Group's Actor lets you develop 
Windows programs interactive- 
ly from within Windows (also 
see ‘Windows Shopping: Ap- 
plications for the Environ- 
ment,’* page 271). 

Actor is an '‘object-orient- 
ed'' language very much like 
the Smalltalk language (see PC 
Magazine, First Looks, page 
53, Volume 5 Number 19) but 
with a Pascal-like syntax. Ob- 
ject-oriented languages are a 
natural for Windows’ message- 
passing implementation, and 
make it easier for a programmer 
to build on existing code. 

With Actor comes a wealth 
of classes to build on. You'll 
find Windows objects (menus, 


buttons, lists, rectangles, poly- 
gons, ellipses); the Smailtalk/V 
pantheon of collections (arrays, 
sets, and more); even support 
for lexical analysis and parser- 
generator tables if you want to 
write a compiler. 

The Actor development en- 


vironment uses mostly pop-up 
windows. Programmers can 
easily browse and modify Actor 
source code. 

Two debuggers are includ- 
ed. So are tools to profile your 
programs’ speed and trim an ap- 
plication down to size. 
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Actor, an object-oriented language with a Pascal-like syntax, is ideal for developing 


Windows applications. 


HC40 Hard Disk: One of the Fastest 


re 
Pl HANDS ON 


BY WINN L. ROSCH 


The fastest hard disk that you 


can attach to your AT—that's 
the claim Core International 
makes for its new HC40 drive. 
The figures look amazing—an 
average access time of 8 milli- 
seconds on Core’s benchmark 
tests, compared to 40 or so for a 
stock AT hard disk. 

While those numbers do re- 
veal some clever engineering, 
they are misleading. Rather 
than speeding up the HC40 to 
make your data processing go 
faster, Core has merely boosted 
the disk’s performance on activ- 
ities tested by common bench- 
mark tests. 

The most conmnon yardstick 
for measuring disk speed is 
called average access time. In 
theory, this figure should indi- 


cate how quickly the disk drive 
can find any random byte writ- 
ten on the disk. 

Core uses clever software to 
make test programs think that 
the HC40 disk is arranged dif- 
ferently from its physical 
layout—the drive acts like it has 
been cut in half and stacked on 
top of itself. The number of 
tracks is cut in half and the head- 
count doubled. As a result, the 
tested average access times are 
cut just about in half. Unfortu- 
nately, this trick does nothing 
for the actual performance of 
the drive. 

All that said, the Core HC40 
is probably the quickest 40 me- 
gabytes of formatted disk stor- 
age you can add to your AT. 
Based on a fast-access Control 
Date hard disk ands Scientific 
Micro Systems 8600-series con- 
troller, the system uses the new 
ESDI (enhanced small disk in- 
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terface) system, which transfers 
data to and from the disk at 10 
MHz, double the speed of the 
$T506 interface used by IBM's 
hard disk and controller. 

The voice coll actuator in the 
Control Data drive is about 
twice as fast as the stock AT 
hard disk. 

The SMS controller replaces 
the stock controller in your AT 
and takes command of your 
floppy disk drives as well as the 
Core disk. (The 16-bit bus full- 
length board is low enough to fit 
into the XT Model 286 as well 
as the AT.) 

It keeps up with the fastest 
drives you can connect to your 
AT—which, incidentally, in- 
clude the Core HC150 and the 
Emerald DOS 150-3000, both 
450 megubyte units Leased on 
Control Data drives and SMS 
controllers using the ESDI in- 
terface. 
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The Whitewater Group Inc. 
Technology Innovation Center 
906 University Pl. 

Evanston, IL 6020! 

(312) 491-2370 

List Price: $495 

Requires; 640K RAM, hard 
disk, Microsoft mouse or other 
Windows-compatible pointing 
device, Windows-compatible 
graphics display and adapter, 
DOS 2.0 or later. 

In Short: An interactive pro- 
gramming environment for de- 
veloping Windows applica- 
tions. You can write Windows 
Programs much faster with Ac- 
jor than with C or assembly lan- 
guage. Not copy protected. 


CIRCLE 424 ON READER SERVICE CARO. 


For Windows applications 
programmers, the choice should 
be clear. If execution speed is 
critical, use C or even assem- 
bler. But if you've got to write it 
fast, Actor will save you a lot of 


' sweat, pain, and time. @ 





Core HC40 

Core International 

7171 N. Federal Hwy. 

Boca Raton, FL 33431 

(305) 997-6055 

List Price: Core HC40 drive 
only, $995; ESDI controller: 
$595 with floppy controller, 
$545 without floppy controller. 
Requires: AT or compatible, 
DOS 3.0 or later. 

In Short: A 40-megabyte, 
high-speed hard disk system 
that uses a 10-MHz ESDI inter- 
face and one-to-one sector inter- 
leave. 


CIRCLE 421 ON READER SERVICE CARD 





You should choose the Core 
ICAL i yuu need Telly quick 
data access, but do not base 
your decision solely on test re- 
sults. PC 
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See 


tesentations! Newsletters! 
i- Flyers! Signs! Overhead foils! 

Invitations! Menus! Logos! 
Announcements! Banners! Layouts! 
When you need a good-looking visual 
quickly, you need FONTASY —- superb 
typefaces, drawing, and pictures in one 
easy-to-use package 

FONTASY gives you a “what-you-see-is- 

what-you-get” picture, as you type and 
draw on the graphics screen of your IBM-PC. 
You can create a page at a time, see a mini- 
picture of it, print it, and save it on disk. Page 
size is limited only by memory, not by screen 


size. 
Highlights 

Proportional space, justify, kern, bofdface, 
re-position, magnify and shrink, black/white 
reversal, rotate, mirror image, fines, rec- 
tangles, ovals, draw, fili-in, undo fand un- 
undo), on-line help, 200-page book, and easy 
control from keyboard or mouse. 

Fonts and clip art! We have hundreds of 
fow cost Add-On typefaces and pictures in 
our growing library, and wil! be happy to send 
you free print samples on request. 


“Anyone who needs quick, in-house 
production of flyers, banners, hand- 
outs, and newsletter-type documents 
will enjoy Fontasy.”-—Robin Raskin, 


PC Magazine, May 13, 1986 

“ .. excellent desktop publishing 
program.” — Jerry Pournelle, BYTE, 
September, 1986. 
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GOHOGOS 


What You Can Do 
With 


Fontasy printed all of these 


Equipment Needed 


IBM PC, XT, AT. of true compatible (Compaq, etc ) with 
IBM os Hercules graphics sdapter and graphics monitor 
256K memory needed for partial pages, 512-640K 
tecommended for full pages on most printers 
Mouse optional MS DOS 2 10 or above 
FONTASY supports IBM Graphics Printer, 
Proprinter, Epson FX JX, LX, MX RX anc 
LQ. C Itoh 8510. 1550, 1570, ProwriterJr 
H P LaserJet, LaserJet Plus, ThinkJet, Microlin 
92 Inatiwe or IBM-compatible), Gemin 
10X, 15%, Radio Shack DMP 105 430, 2100, 
Ricoh Laser. Toshiba 351, 1340 135}, Star, anc 
most IBM / Epson compatible printers 










Money-Back Guarantee 


FONTASY is not copy-protected and has a 30- 
day money-back guarantee. To order the best 
bargain in desktop publishing software, call 
now: 


95 


Includes 28 Fonts 
& 60 smaii pictures 
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| 818-765- | 

i a FONTASY $69.95 j 
PROS Ta 

u ® Shipping I 

| 7248 Bellaire Ave., Box 560 ih I 

No Holiywood, CA 91603-0560 Total - i 

| Name Company 1 
SCiesS Telephone 

1 | 
City, State, ZIP 

I visamc Exp. Date [ 

I Computer _.___ Memory ____ Printer I 

I Terms M/C, Visa, checks. Please add $3 00 shipping and handling in US or I 
Canada $15 00 overseas, $2 00 for C OD, and sales tax in Calif 

eee ee | 
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R:base Graphics Strikes a Slick |; 
Balance Between Ease, Power 


BY MITT JONES 


You can start kicking yourself 


now if you use an R:base data- 
base but didn't hold out for Mi- 
crorim’s graphics offering be- 
fore buying a charting program: 
R.base Graphics has arrived. A 
few limitations aside, the new 
member of the R:base family is 
a welcome addition. 

Rather than force you to 
choose a graph type before you 
specify data, the menu system 
first guides you through the cre- 
ation of a line graph. You begin 
by specifying a data source— 
either an R-base database or 
ASCII data file. A full-screen 
editor helps you create a file if 
need be. Then you choose the 
fields you want graphed, choose 
a sorting order, and set condi- 
tions for any of the fields. 
R:base Graphics displays a line 
graph with labels and a legend. 

If you've ever toiled at the 
keyboard for hours getting your 
data just right for a graph, you'll 


gi ial the R-base cea ! 








data reduction features. You 
can sort and group fields, make 
use of conditional operators to 
weed out unwanted values, and 
create new variables for graph- 
ing. all without leaving R:base 
Graphics. Standard mathemati- 
cal operators and over 50 prede- 
fined functions let you define 
variables to suit your needs. 
R:base Graphics boasts an 


impressive array of annotation 
features. You can enter text 
anywhere on a graph, edit la- 
bels, and move the legend. 

The big disappointment is 
R:base's color support. Though 
it supports EGA resolution, 
R:base does not support full 
EGA color. The result? R:base 
offers only 14 colors, of which 
you can display only 4 at atime. 


Baise Dattas 
la 


: Denver Po tier 


Although R:base Graphics gives you some control over color selection, you are limited 
to four choices among the foreground colors. 


Zyindex 2. 2: AWord 
Cruncher’ Ss Dream 


ori 


BY M. DAVID STONE 


One problem all PC users face is 
keeping track of their files. 
Whether you use floppy disks, a 
hard disk, or removable car- 
tridges, the problem only gets 
harder as your collection of data 
gets larger. 

Enter ZyLab Corp.'s Zyln- 
dex, an indexing and retrieval 
program. Give Zyindex the 
name of the file and it will find 
it, display the contents, and tell 
you where it is, Give il a search 
word or phrase and it will find 
all files that include the phrase. 
Zyindex has been helping to find 


lost files for years, but the latest 
version does the job even faster. 
Using ZyIndex is a two-step 
process. Firs! you index the 
files, then find and retrieve 
matches. You can add new files 
to the index, and you can rein- 
dex files that you've changed. 
ZyIndex has a reputation for 
speed, but ZyLab Corp. claims 
that Version 2.2 is faster. In my 
tests, a search for ‘'printer’’ 
took 4.8 seconds with 1.5 me- 
gabytes of files indexed. More- 
complicated phrases or the use 
of wildcards can increase the 
lime sutstantially With *priat- 
er*’’ as the keyword, the time 
jumped to 11.1 seconds. 
Unfortunately, ZyIndex's in- 
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P.O. Box 97022 

3925 159th Ave. NE 
Redmond, WA 98703-9722 
(206) 885-2000 

List Price: $295 

Requires: 512K RAM, hard 
disk. 

In Short: A powerful, easy-to- 
master business graphics pack- 
age geared toward R:base data- 
base users. 
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I wasn't even very pleased with 
the color combinations avail- 
able out of those 14: you choose 
from’7 possible background col- 
ors and four combinations of 3 
foreground colors. | found only 
two color combinations I liked. 

Microrim designed R:base 
Graphics for use with R:base 
4000, 5000, and System V, so 
the package supports only 
R:base database files and ASCII 
import/export. In keeping with 
the Microrim tradition, it strikes 
a nice balance between ease of 
use and flexibility. 





dexing process is far more time- 
consuming, taking roughly 2 
minutes per 100K bytes. This 
means you will want to index 
only your archived files. 

Zyindex will search files 
written in ASCII or with any of 
these word processors: Word- 
Perfect, WordStar, MultiMate, 
Microsoft Word, Volkswriter 
Deluxe UH, PFS: Write, Smart 
Word Processor, OfficeWriter, 
Spellbinder, and DisplayWrite 
2 and 3. 

At $695 for the Plus version 
of Zyindex, the program is 
clearly aimed at serious word 
crunchers who need the capaci- 
ty to index 15,000 files. But 
there is also a Professional ver- 
sion (indexes 5,000 files) and a 
Standard version (indexes 500 
files). If your collection of text 
files is large enough. the quis 
tion is not whether you can af- 
ford ZyIndex, but whether you 
can afford to be without it. {d# 
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Zyindex, Version 2.2 
ZyLab Corp. 
233 E. Erie St. 
Chicago, IL 60611 
(800) 544-6339 
(312) 642-2201 {in Ml.) 
List Price: Standard version, 
$145; Professional, $295; Plus, 
$695. 
Requires: 256K RAM, two 
disk drives, DOS 2.0 or later. 
In Short: This indexing and re- 
trieval program offers fast re- 
trieval of text files once they’ve 
been indexed. it will let you find 
your archived files with mini- 
mum fuss, and it will let you cut 
and guste information from 

| multiple files into a single work- 


ing file. Not copy protected. 
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Introducing 
a new personal computer 
that does something 
no other portable this small 
can do. 


Everything. 









It simply works better 


The new COMPAQ PORTABLE 
IiI™ represents the most power 
and performance ever to fit ina 
package this small. What makes 
it remarkable is that we sacri- 
ficed nothing to accomplish this 
feat. It's the world’s smallest full- 
function personal computer with 
all the advanced capabilities 
you'd expect to find in a high- 
performance desktop computer. 


At 18 pounds, and half the size of 
our original portable, it is clearly 
the ultimate in portable comput- 
ing today. 

It fetures advanced 12-MHz 
80286 technology that enables 
you to run programs written for 
8-MHz personal computers up to 
50% faster without sacrificing 
compatibility. And it offers 
enough RAM to satisfy even the 


most demanding users. It comes 
with 640 Kbytes standard and is 
expandable to 6.6 Megabytes 
without touching one of its two 
attachable full-size expansion 
slots. Plus it offers an optional 
20- or 40- Mepabyte high-speed 
internal fixed disk drive. So now 
you don't have to resort to exter- 
nal add-on drives that make por- 
tability difficult. 


It feels like we left 
new COMPAQ, 


We didnt. 


12-MHz 80286 
microprocessor 





ae on 





Full-size, detachable, 





Uses industry-standard 
544” diskettes 


We didn't ep there. Notice 
the full-size standard keyboard 
with a numeric ki d. The 
industry-standard 5%-inch disk- 
ette drive compatible with the 
rest of the business world. The 
full-size, adjustable 640 x 400 
high-resolution plasma display, 
which conveniently provides text 
and graphics on one screen. Even 


With the COMPAQ 
PORTABLE III, there are simply 
no trade-offs. Using ingenious 
methods to str: ine the tech- 
nology, like surface-mounting 
chips on boards, we combined 

-functionality with enhanced 
portability. Which reaffirms the 
status of Compaq’ as the world 
leader in portable personal 





an optional internal modem. 


something out of the 
PORTABLE III. 


L 


computers. 





















Optional, attachable 2-slot Memory expansion = 20-MWor 40-Mb* 
expansion unit up to 6.6 Mb drive 0 
8-MHz 80287 coprocessor 640° 400 high-resolution plasma display Shock 








Switchable 110 or '220V ) “Protective drive frame 





Helpful LED indicators 


Optional leather 


Bh is 


5%-inch 1.2-Mb 








am 


Built-in interfaces for adding peripherals Numeric heyped Real-time clock : 
diskette drive 
LOMPAA 
It simply works better VEZOLUTA Wx & i . 


No other portable computer har- 
nesses as much power, speed, 
readability, memory, storage, 
and built-in industry-standard 
features as the new COMPAQ. 
PORTABLE III. 

Most other portables and 
laptops use much slower micro- 
eet Most don't offer 

igh-resolution displays or ex- 
pansion slots. Many don't offer 


high-capacity fixed disk drives. 
And not one offers the rugged, 
patented shock-mounting tech- 
nology that's so important for 
the survival of a portable 
computer. 

Their diskette drives are 
usually 342” drives which make 
it impossible to use industry- 
standard 5%” diskettes. 
Compaq, on the other hand, 


uses industry-standard fixed 
disk drives. And our drives 
maximize compatibility with 
your desktop personal com- 
puters, so you don’t have 
to transfer your data. Plus, our 
detachable fuil-size keyboard 
doesn't force you to use one 
that's small and cramped. 

Not one of our competitors 
can rival our memory and stor- 


It feels like the others 


They did. 










“age capacity. The most RAM 
‘thee offer is 2.6 Megabytes, 
very small next to 
ee ree ea tine Storage is 
P iite e internal stor- 
“eee age nae opty so all our major 
ae tors put together can't 


_'Wereven offer an attachable, 
portable expansion unit, with 
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two full-size ind standard 
slots so you can add features of 
your own. 

It stands to reason that if our 
competitors had included some 
of the features we offer, chances 
are they would no longer be por- 
tables. This might be why 
Compag sells more portable 
computers than any other com- 
pany in the world. 





eft something out. 





COMPAL 
POR UAE el: 


It simply works better 





The new COMPAQ PORTABLE Iii 
is actually half the size of our first 
poiaie. It's also the fastest porta- 
le computer in the world today. 
With a processing speed of 
12 MHz, its 80286 microprocessor 
is noticeably superior to most 
advanced-technology desktops. But 
processing speed, as most serious 


business users know, is only one 
facet of high performance. 

The greatest limiting factor 
of total system performance is 
the el of disk drives. The fixed 
disk drives in the COMPAQ 
PORTABLE III are three times 
faster than most others, with an 
average access time of less than 


30 milliseconds. We also built in 
high-speed RAM. Together, these 
enhancements work with the 
high-speed processor to avoid 
system bottlenecks, thereby max- 
imizing information flow. You 
can even add an 8-MHz 80287 
coprocessor to accelerate math- 
intensive work. So now there's 


We run even faster since 





less wait, with less weight. 

The COMPAQ PORTABLE III 
is the most advanced portable in 
the world and offers the sophisti- 
cated user features normally asso- 
ciated with desktops. As with 
any computer we design, we 
make your needs our blueprint. 
Compaq gives you more function- 


ality, versatility, power, memory, 
Storage, and performance to go. 

Through innovative design 
and engineering, we've built even 
more into an even smaller pack- 
age. So once again, Compaq has 
set a precedent, a standard by 
which all other portable comput- 
ers will be judged. 


we've lost a few pounds. 


—~ LIQ _ 


COMPAQ 





It simply works better 
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We obviously designed the 
COMPAQ PORTABLE III for the 
open road. But what makes it 
exceptional is that it can also 
hold its own on a desktop. Its 
speed, memory, and storage ca- 
pacity help it outperform most 
desktop PC's. As an executive 
poe tool, it can handle your 
iggest spreadsheets and largest 
data bases. And its ability to net- 
work and communicate with 


mainframes will also surprise you. 


So perhaps it's not surprising 
that the COMPAQ PORTABLE 
II, like all of our portables, isn't 
just for people who are going 
places. It's also for those who 
appreciate a footprint that's 
nearly 50% smaller than the 
average desktop computer. This 
built-in versatility proves 
Compaq always has a better 
handle on personal computing. 


See the new COMPAQ 
PORTABLE II on a desktop 
near you—at one of over 3000 
Authorized COMPAQ Computer 
Dealers worldwide. 

For more information 
or the dealer nearest you, call 
1-800-231-0900 and ask for 
Operator 31. In Canada, call 
416-449-8741, Operator 31. 


©1987 Compaq Computer Corporation. 
All rights reserved. Printed in the U.S.A. 


This COMPAQ PORTABLE III 
is so busy 1n the office, 
it doesnit get out much. 





It simply works better 
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INTRODUCING FAST FORWARD: 
NOW ANY SOFTWARE CAN RUN UP TO 10 TIMES FASTER. 


No more doodling while your database 
goes digging. Or lollygagging while your 
spreadsheet loads. Or taking five while your 
word processing program takes forever 

With Fast Forward, any software runs 2 to 
10 times faster 

CAN SOFTWARE REALLY 
DO THAT TO SOFTWARE? 

Fast Forward can. Normally, your com- 
puter is constantly going to your disk and 
wading through massive amounts of data. 

But with Fast Forward, data is retained in 
your computer's internal memory. Which is 
incredibly fast. Much faster than hard disks. 
Hundreds of times faster than floppies. 


ORWARD PERFORMANCE 
(J With Fast Forward ‘I Without Fast Forward 


dBase Ill 
3.15 minutes ! 
29.6 minutes 

WordStar 3.3 


(Test: Move cursor fo end of 46 page document) 


(Test: Load spreadsheet, 8 columns by 962 rows) 


All tests done on 640K IBM PC, 20 meg: hard disk and 
floppy drive. 320K RAM allocated to Fast Forward. 





THE MORE YOU USE IT, 
THE FASTER YOU GO. 


Once installed, Fast Forward works invisi- 
bly. As you use data, it’s automatically stored 
in your computer's memory—and instantly 
available the next time you need it. Programs 
requiring frequent disk access (like dBase III) 
will show amazing improvements. And adding 
extended memory gives Fast Forward more 
room to work. So software runs even faster 


PERFORMANCE HAS 
ANEW PRICE: $69.95. 


You can buy a faster computer Or an 
expensive accelerator board. But if you're ready 
to turn on the speed without turning over a bun- 
die of money, ask for Fast Forward. It's from 
the Mark Williams Company, makers of quality 
software tools since 1976. And it's available at 
your software dealer In the software depart- 
ment of your favorite bookstore. Or by calling 
1-800-MWC-1700.* 
And hurry. Because 
it'll be going fast. 
*In Dinois: (312) 472-6659 


Mark 

fm Williams 
Company 

1430 West Wrightwood 

Chicago, Illinois 60614 

Fast Forward runs on IBM-PCs and 

oie Was epay 
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ONLY ECCELL— 

THE ECC-PROTECTED 
MEMORY CARD— 
CAN KEEP YOU FROM 
BECOMING THEIR 
NEXT VICTIM. 


If you're a serious AT user, you live in 
constant fear of seeing this memory error 
message: 







That's your friendly AT’s way of saying, 
“Ail your long hours of hard work just went 
down the tubes? 

About then you start suspecting gremlins in 
your AT’s memory. The fact is, these errors can 
be caused by a single bad RAM bit out of a pos- 
sible 256 million* The odds are against you. 

Whatever the cause, these memory crashes 
become more common when you add a lot of 
AT memory or leave your system on day and 
night—like you do for network file servers, 
bulletin boards or host emulation. 

“Based on 16 megabytes of RAM. 










Now the good news.One memory card offers 
asolution to this potentially disastrous prob- 
lem: Orchid’s ECCELL” And only ECCELL. 


KEEP WORKING WHEN 
THE CHIPS ARE DOWN. 

With ECCELL, you're protected against 
losing all your valuable work due to AT memory 
crashes. Only ECCELL uses an ECC (Error 
Correction Code) mechanism to continuously 
check for errors—-and actually correct them 
before they can do any harm. No olher AT 
memory card does this. 

ECC protection has been available on main- 
frames and minicomputers for years. Now 
ECCELL brings this sophisticated technology 
tothe AT user. 


IMEAN TAME BETWEED FAILURES: (Bosed on 6 Megabytes of RAM memory) 









































HANDLE DOS, PROTECTED 
MEMORY AND EMS. 


ECCELL gives you conventional DOS 
memory up to 640K. Extended memory that 
supports protected mode DOS. And expanded 
memory conforming to the Lotus’/Intel/ 
Microsoft" EMS standard. Plus ECCELL can be 
used wi er AT memory expansion cards. 

Rae 

3 we. ls 
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See us at booth #406 . 
€) COMDEH Spring ‘87 
June 1-4, 1987 


Georgia World Congress Center 
Atlanta, GA 


DON'T PAY EXTRA 
FOR 1/0 PORTS YOU DON'T NEED. 
Ifyou need to connect more peripherals, 
ECCELL offers optional serial/ parallel or dual 
serial ports. Unlike other cards, if you don't 
need them, you don't pay for them. 


ADD 3 MEGABYTES OF RAM 
PER CARD. 


Using multiple ECCELL cards, you can 
install up to 12 Megabytes of ECC-protected 
RAM. Installation takes only minutes, guided 
by an intelligent set-up program. 

So don't become the next victim of the AT 
memory gremlins. Protect yourself with 
ECCELL. Call (415) 490-8586 today. Or contact 
your local dealer, ECCELL 0 trademark af Orchid Technology All other 













Product names cre rademarks of hey marniocturers. 


ECCELL 








ie. 


‘ORCHID TECHNOLOGY 
45345 NORTHPORT LOOP WEST 
FREMONT CA 94538, 

415) 490-8586, TLX 709289 





ORCHID (EUROPE) UD, 

UNIT 9A, INTEC-2, 

WADE ROAD 

BASINGSTOKE, HANTS, 
°4 ON 

GREAT BRITAIN 

TEL 0256 479898. 


TL 946240 
REF 
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Lotus Puts the World in Your Graphs 


PELs on 
ah HANDS 


BY CATHERINE D. MILLER 


There’s nothing like a map to 
help your audience get the pic- 
ture. Lotus Development 
Corp.'s Freelance Maps pro- 
vides maps for inclusion in the 
graphics presentations you cre- 
ate with Freelance Plus. 

Using Freelance Maps is as 
easy as retrieving a file—a map 
is retrieved like any file created 
with Freelance Plus. You can 
then use the editing capabilities 
of Freelance Plus to customize 
and integrate the map into your 
presentation. 

The five Freelance Maps 
sets are simply map libraries 
sored in the Freelance .DRW 





format. The U.S. Counties and 
U.S. 3-Digit Zip Codes sets 
consist of outline and label 


1986 Europeon Soles 
Over $100,000 
B8 s75,000-100,000 
ff $50,000-$75,000 
ZZ s25,000-ss0,000 
(under $25,000 


maps drawn to both U.S. and 
state scales. 
The U.S. Major Cities & 


Lotus’s Maps module works inside Freelance, lending the progrom's graphics editing 


commands to maps. 


QuickPak: A Grab Bag of BASIC Tricks 


iro 
aah HANDS ON 


BY MITT JONES 


QuickPak, by Crescent Soft- 
ware, hands you a well-rounded 
collection of time-saving, tedi- 
um-sparing routines that you 
can plug into your own Quick- 
BASIC and BASCOM 2 pro- 
grams (a customized version is 
available for Turbo Basic). 

The package includes a mix- 
ture of BASIC subprograms and 
assembly language routines. 
The BASIC subprograms in- 
clude code to incorporate Lotus- 
like menus, bar menus, and 
windows into your BASIC pro- 
grams. 

Some of the assembly rou- 
tines—such as sort, search, and 
print string arrays rou- 
tines—simply offer greater 
speed than their BASIC coun- 
terparts. Others tap DOS and 
BIOS services that BASIC can't 
directly access. 

ReadSect and WritSect, 
which allow direct access to ab- 
solute disk sectors, are perhaps 
the most enticing of these. To 
write the contents of a 512K- 
byte string to a sector you sim- 
ply call WritSect, passing the 





string name, drive letter, and 
sector number as arguments. 
The $69 package supplies 
assembly language routines in 
commented source files, object 
files, and a library file. To in- 
clude the routines in an execut- 


able file, you link the object 
files separately or load the li- 
brary into memory when you 
enter Quick BASIC. 

The program also has a 35- 
page assembly tutorial geared 
toward BASIC programmers 


MSAs set has outline maps of 
the top MSAs (metropolitan sta- 
tistical areas) and maps showing 
where the largest cities are lo- 
cated. You won't find detailed 
maps of cities in this set. 

The U.S. Complete Set in- 
cludes congressional districts 
along with the three individual 
U.S. sets. The Continents and 
Countries set covers the rest of 
the world. 

List Price: Freelance Maps, 
individual sets, $145; U.S. 
Complete Se1, $395. 

Requires: Freelance Pius, 384K 
RAM, CGA or EGA. 1wo floppy 
disk drives (hard disk 
recommended). Nol copy 
protected. Lotus Development 
Corp., 55 Cambridge Pkwy... 
Cambridge, MA 02142, (617) 577- 
8500. 
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and a pamphlet of programming 
tips. Not a bad deal at all. 

List Price: QuickPak, $69. 
Requires: QuickBASIC, 
BASCOM, ot Turbo Basic. Not 
copy protected. Crescent Software, 
64 Fort Point St., East Norwalk, CT 
06855; (203) 846-2500. 
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Two Clocks That Don’t Take Up Slots 


| Ce 
ro HANDS ON 
BY JONATHAN MATZKIN 


Microsyne’s dClock II or Inno- 
ventions’ SideClock could be a 
timely purchase if you need a 
clock/calendar but don’t want to 
sacrifice an expansion slot. 
They operate just like other bat- 
tery-backed-up add-in clocks 
but install without taking up any 
room on your PC’s bus. 

dClock IT has a female edge 
connector that plugs into the 
back of your floppy disk drive, 
where the controller cable 
would normally go. The cable 
then plugs into dClock II's male 
edge connector. The whole in- 
stallation takes about 5 minutes. 

SideClock installs different- 
ly. It does go in a slot, but it’s 


designed so that you can fit an- 
other add-in card in the same 
slot. 

The unit has a number of 


very delicate contacts that must | 
be seated in the slot ’'justso”’ in | 


dClock H (op) 

fits berweena 

floppy drive 

and con- 

troller 

cable, 

while 

SideClock 

(bottom) coex- 

ists ino slot with any add-in card. 
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order for SideClock to work 
properly. And once you've in- 
stalled SideClock, removing it 
and transferring it to another 
system is a dubious proposition. 
Software installation for 
both clocks is quick and 
straightforward. Both dClock II 
and SideClock work well, but 
SideClock definitely requires a 
bit more care in installation. 
List Price: dClock ll, $69.95; 
SideClock, $59.95. 
Requires: dClock II: internal 
floppy disk drive, DOS 2.0 or later; 
SideClock: expansion slot. 
Microsync Inc., P.O. Box 116302, 
Carrolhion, TX 75011; (214) 788- 
5198. Innoventions Inc., 1669 S. 
Voss, #880, Houston, TX 77057; 
(713) 879-6226. 
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Lotus Development Corp. is among the many sofiware publishers 
announcing support for IBM’s Personal System/2 computers. Al- 
though these machines are DOS compatible and run PC-compatible 
programs, they require 31-inch disks and offer additional graphics 
modes. Lotus has released new versions of /-2-3, Symphony, Free- 
lance Plus, and Lotus Express on both 54-inch and 34-inch disks; 
these new releases take advantage of new features in DOS 3.3 and 
the new video displays of the PS/2 line. Lotus also intends to offer 
34-inch versions of HAL, Manuscript, and Metre. Registered us- 
ers of /-2-3, Release 2.01, Symphony, Release 1.2, Freelance Plus, 
and Lotus Express can upgrade to the 34-inch disks for $30. Users 
of earlier releases can select 32-inch media when ordering up- 
grades. For more information on the exchange or upgrade program, 
call (800) TRADEUP. Lotus Development Corp., Cambridge, 
Mass. ; (617) 577-8500. 
* * * * * 

Ashton-Tate has begun shipping both 3'4- and 5'4-inch disk ver- 
sions of its software in one package, while continuing to ship the 
standard 5%-inch disk versions separately. The retail prices of the 
packages containing both disks, called Premium Packs, are $15 to 
$20 higher than those of the standard packages: dBASE HI Plus and 
Framework I, $725, RapidFile, $420, MultiMate Advantage, 
$620; Chart-Master, $395, Diagram-Master, $365, Map-Master, 
$415; and Sign-Master, $265. The Premium Packs also include a 
Personal Use Extension, which permits personal use of the software 
on another computer. Registered users can obtain the 3'4-inch disks 
for $35; the Personal Use Extension is available for $25. At the 
same time, Ashton-Tate announced the removal of copy protec- 
tion from the Graphics Master series, which includes Chart-Master 
and Map-Master. Non-copy-protected disks are available to regis- 
tered users for $25 (5%-inch disks) and $35 (32-inch disks). Ash- 
ton-Tate, Torrance, Calif. ; (800) 367-8126. 





* = * = * 
WordPerfect, Version 4.2, MathPlan, Version 3.0, and WordPer- 
fect Library are available in the 34-inch disk format. Current users 
may upgrade to the new media by sending $25 along with their old 
floppy disks to WordPerfect Corp. , Update Dept. , 323 N. State St., 
Orem, Utah; (801) 225-5000. 


~ 


The Kaypro 286i Modet 
C, reduced in price ta 
52.995, now comes witha 
40-megabyte hard disk 
drive, a 101 -key key- 
board, and WordStar 

4.0. 


















PC MAGAZINE @ JUNE9, 
wo 





48M has created a stir 
among the software de- 
velopers, wha rush to re- 
lease new versions of 
their programs for use 
with the Personal Sys- 
temi2, 


Novell has announced that the new IBM personal computers are 
compatible as LAN workstations and file servers with Advanced 
NetWare 286, Advanced NetWare 86, and System Fault Tolerant 
NetWare Levels I and I, Version 2.1. The NetWare Workstation 
Software Kit, which has the floppy disks necessary for using the 
new machines as workstations, is free for subscribers to Novell's 
NetWire electronic information service. Others can order the kits 
for $50. Novell Inc., Provo, Utah; (801) 379-5900. 

* * * * * 
New versions of SuperCalc4, SuperProject Plus, and EasyBusi- 
ness Systems accounting software modules are available on 3'4- 
inch disks. SuperCalc4, Version 1.1, can display graphics on 
IBM's PS/2 Models 50, 60, and 80 in the 256-color VGA display 
mode. All packages from Computer Associates currently in distri- 
bution include both 5%- and 34-inch disks; registered users who 
want the 34-inch disks for Ihe PS/2 can upgrade for free if they are 
covered by the maintenance plan or if they purchased the programs 
after February |. There is a$20 fee for all other users. Computer As- 
sociates Inc., San Jose, Calif.; (408) 432-1727. 

* * * * * 
ZSoft Corp. has introduced new versions of its software products 
for use with the IBM's PS/2 computers. PC Paintbrush, PC Paint- 
brush Plus, and Publisher’s Paintbrush now are compatible with 
the Model 30 in 640 by 480 resolution, 2-color mode and in 320 by 
200 resolution, 256-color mode. The software also works with the 
Models 50 and 60 in 640 by 480 resolution, 4- and 6-color modes. 
Registered users can upgrade to the new versions (34-inch disk for- 
mat) for $35, $40, and $55, respectively. ZSoft Corp., Marietta, 
Ga. ; (404) 980-1950. 

* * * = * 
Kaypro Corp. has reduced the price of its 286i Model C AT compat- 
ible by $1,000, to $2,995. In addition, the Model C now comes 
standard with a 40-megabyte hard disk drive; WordStar, Version 
4.0; and a 101-key keyboard. The Kaypro 286i Model A, priced at 
$1,995, also includes WordStar 4.0 and the new keyboard. Kaypro 
Corp., Solano Beach, Calif.; (619) 481-4300. 

* * * * * 
In brief: Open Access H supports the PS/2’s 256-color mode. Soft- 
ware Products International, San Diego, Calif.; (800) 621- 
7490 . . . Hewlett-Packard has reduced the prices on its HP Vectra 
personal computer Models 50 and 60 by 15 percent. The Model 50 
was reduced from $4,695 to $3,995, while the Model 60 dropped 
$700, to a price of $4,795. Hewlett-Packard Co., Palo Alto, Calif.; 
(800) 367-4772. ie 
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Sy igest, the 

independent testing service, 

just rated Q&A™ a escon 2.0 the #1 

word processor. , 

Q&A 

best stand-alone 

word processors 

including PFS: 

Professional 

Write, Multi- 

Mate, Microsoft Word, WordStar 2000+, and Word Perfect. 

Since Q&A is also Software Digest’s #1 file manager, it be- 

fy) comes ibe mnie software ever to be rated #1 
in two categories* And once all of you find out, we think 

EDITOR’sS_ those stand-alones could get awfully lonely. 

CHOICE Banya yet flexible file management. And fast, 

full-featured word processing. Q&A combines the best of both 

to deliver a whole new way to keep track of people and informa- 

tion. Manage client lists, personal databases, inventory, tax rec- 

ords, expenses and more. Do customer mailings, write letters 


&A.OUR 
1 RATED 
FILE MANAGER 
WAS JUST 
NAMED THE 





and proposals, include 1-2-3 
spreadsheets and graphs in 
documents, you name it. With 
our integrated personal file 
pays Evond processor, 
custom form 
letters just don’t 
get any easier. 
All this plus ad- 
vanced fea- 
tures like 
The English 
Tanase interpreter and special hot-links to Lotus make Q&A 
value leader in nner software. For now and as your 
po grow. In both file management and word processing.* 

Call today. We'll send complete information, and while sup- 
plies last, a free demonstration disk 
(suggested retail $10), #1 file management. 
#1 word processing. That's a two-for-one 
offer you can’t find anywhere else. 

(800) 443-0100 Ex.499P 





The File Manager, With a Word Processor, That Understands English 


S\MANTEC. 10201 Torre Avenue * Cupertino, CA 95014 = (408) 253- 9600 


vesuits from The Natwnal Software Tes 


it now-aderrisuny funded ongunzaton Q&A was ranked #1 1m File Managemrat in the February [986 issue and # fin 


*Sofheare thgest publishes head dependent 
byl hart Pras fey TO? Fabien red palais te ie een 7093. (ie cpr mPa tc allformery tae cont upgrade offers PFS PFS Professional Senes, WerdSlar and RapsdF le tA 1s @ trademark of Semantec ( orf 
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irks of these respective holders © [987 5) 
















Media Notes I: 
Power Tools for 
Power Users 

A brochure for prospective ad- 
vertisers in a computer news 
tabloid shows an executive be- 
hind a desk plastered with the 
usual props—ltalian lamps. a 
high-tech phone instrument, 
and multiple PC monitors—stu- 
diously absorbing a copy of the 
newsprint tabloid. 

The ad copy reads: 
“[InfoWorld gives] demanding 
PC managers what they depend 
on to make decisions—accur- 
ate, timely, and comprehensive 
coverage of the latest develop- 
Ment» in a notoriously fast- 
changing business.” 

What program is our execu- 
tive with the ink-stained hands 
Tunning on his PCs? Cassette 
BASIC. 













Quality Control 


A silver sticker attached to the 
back cover of Zenith’s 1986 an- 
nual report proclaims, '’The 
quality goes in before the name 
goes on."’ The sticker hides a 
misspelled version of the same 
slogan. 










FIRST 


Media Notes Il 
Speed Kills Hurts 


“*t{Michael Dell of PC's Limit- 
ed] plans to introduce his com- 
pany’s 80386, with a specd of 
16-20 megahurts. (That's ex- 
plained by a spokesman as be- 
ing ‘16 times as fast as IBM's 
PC and twice as fast as its 
Ale Je 

—Texas Business, Novem- 
ber 1986 





Media Notes Ill: 
Esber, Take a Bow 


“Computer software maker 
Ashton-Tate said yesterday 
its... sales rose dramatically 
to $210.8 billion from $16.6 
million in 1985,"* 

—Oakland Tribune, March 
4, 1987 


The Spell Checker 
Never Beeped 


Excellence Defined 
“If your looking for the best in 
EGA graphics business presen- 
tations or simply the best paint 
program available—EGA Paint 
is the answer." 
—RIX SoftWorks ad 













You Want It When? 





THustration. John Enget 


Teknekron, a Berkeley, Calif., investmenvhigh-tech firm, adver- 
tised in The Wall Street Journal for a Hedge Fund Manager, a ‘‘bril- 
liant PhD graduate in mathematics, statistics, operations research, 
or the physical sciences. . . . The individual we seck should also 
have outstanding programming skills and acapacity for shelving ex- 
tremely difficult problems in a creative way." 
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A magazine ad for Toshiba's T3100 portable AT compatihle (‘‘To- 
shiba. Beautifully Intelligent.'"} features Princeton senior Brooke 
Shields sitting at her desk with paper, pencil, composition book, a 
paperback edition of Madome Bovary (a future role?), and the 
$4,199 Toshiba that’s helping Princeton’s most famous virgin with 
her composition. The T3100 screen depicts a mysterious 3-D Per- 
spective graph, none of whose axes are labeled. 

The T3100°s owner got into Princeton without leorning proper 
use of the comma: 

‘When some people look at me they don’t get past my looks. 
But I've learned that what you see on the surface, [sic] isn’t as im- 
portant as what's beneath it.”" 

You thought of it as a sex object, but then, you never dreamed it 
weighed 2,000 pounds: 

“I'ma college student, a business woman and smart enough to 
know good looks can only get you so far. That's why | own a To- 
shiba laptop computer. It has the beauty, but it also has the brains. 
Because behind that sleek, perfectly proportioned chassis is a ton of 
technology.*' 

It's more flottering to the cheekbones, too: 

“And a spectacular, high-resolution gas plasma display . . . 
lets you work for hours without getting squint lines."* 

Why your PC, your XT, your AT, and you will never get next toa 
certain college student ond businesswoman: 

“I'm interested in my future. And that's why I wouldn't have 
anything but a Toshiba sitting next to me." 







































Advertising: Do as | Say, Not as! Do 


“"It is very important that the information for the Inventory Control 
Module is occuartely entered and maintained. Accuracy cannot be 
overemphasized!" 

—Troining guide, Micro MRP (emphasis theirs}. 











Heard or seen anything offbeat, unusual, or just plain dumb about the computer indus- 
try? Send your offerings to Communiqués, PC Magazine, One Park Avenue, New York, 
NY 10016, or MCI Matt 157-9208. Contributors receive $50 und a PC Magazine T- 
shirt Please don't submit any more entries for sloppy drives, cereal printers, or haze 
modems. tn case of duplicate entries, the earliest postmark prevails. Sorry, but entries 
cun't be acknowledged. 

Winners this issue Stephen Manes (Brooke Shields}, Paul Somerson (tnfoWorld 
promo), Oaved Poole (Michael Dett), Steve Offner (accuracy), Lowell Allen (RIX 
SoftWorks), Karel Newman (Ashton-Tate). RD. Milne (problem shelver}. 
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MAXIMIZE YOUR 
MULTISYNG 


Lots of EGA boards 
will take you this far. 








A few will take you to here... 





But now you can maximize your MultiSync— and SuperEGA HiRes, 
with Genoa’s SuperEGA’.. . both with AutoSync ! 
15.75 KHz 18.75 KHz 21.8 KHz 30.0 KHz 31.5 KHz 35.0 KHz 
CGA MDA EGA PGA resolution CGA CAD/CAM 
320 x 200 (Hercules) 640x350 640 x 480 DoubleScan: 800 x 600 
720x348 1056x352 _ Drivers tor: Lotus 1-2-3, 320 x 400 Drivers for: AutoCAD, 
132. col.x 44 AutoCAD, GEM, Windows, 640 x 400 Windows, GEM, and 


and Desktop Publishing Desktop Publishing 


Now you can maximize your MultiSync monitor—with a For all your graphic applications, you can count on SuperEGA. 
SuperEGA card from Genoa. SuperEGA gives you CGA (including We've maximized the MultiSync! 
double-scan!), MDA (Hercules), EGA, and PGA resolution— Call or write: Genoa Systems Corporation, 73 E. Trimble 
and 132 columns. Or you can get the SuperEGA HiRes card for Road, San Jose, CA 95131; Telephone: 408-432-9090, FAX: 408- 
your advanced CAD/CAM and desktop publishing applications. 434-0997, TELEX: 172319 

Both SuperEGA cards feature AutoSync; they automatically CIRCLE 239 ON READER SERVICE CARD 


synchronize with all MultiSync speeds, from 15.75 up to 35 KHz. 
The SuperEGA HiRes is the only EGA board with 800 x 600 GeNn Od 
resolution, and it comes with the drivers you need for CAD/CAM 


and desktop publishing. SYSTEMS CORPORATION 


© 1987 Genoa Systems Corporation. SuperEGA, SuperEGA HiRes and AutoSync are trademarks of Genoa Systems Corporation Multdync p a trademark of NEC Home 
Electronics. Lotus 1-2-3—Lotus Development Corporation; Hercules—Hercules Computer Technology, Windows—Microsoft, GEM—Digital Research, AutoCAD—AutoDesk. Inc. 


THE FASTEST 
TO AN 








IA Mt dee Be 


 asiwiagh most any ick of vib: 
’-- From letters and graphics to 
six-part forms and 16-inch-wide 
gi spreadsheets. 
The ALPS P2100" is our But these aren't just high- 
fastest, flying through drafts at400 speed printers. They're also 
cps, memos at 200 cps and letter- highly efficient. 


quality documents at 80 cps. Each has multiple font car- 
And the ALPS P2000; one of ___ tridges, to let you change type 
PC Magazine's “best products styles quickly and easily. A 4K 


of 19867’ is no slouch, either. With print buffer— expandable to 
print speeds of 250, 125 and 50cps. 256K—that frees up your PC for 
So both printers will speed one job while you're still printing 


ee 









ALPS. 


THING NEXT 





400 cps 


NN) ))) 


ALPS P21 








another. A built-in, push/pull 
tractor feed and bottom feed, to 
save paper that other printers 
would waste. Plus full compati- 
bility with most leading PCs and 
software. 

Running these ALPS is as 
easy as pushing buttons on their 
front panels. And once they start 
running, they may never stop. 
With basic care, in fact, they'll per- 
form flawlessly for over five years. 


Now the best thing to do is 


| wt” 


see them perform live. For a free 
demo or more information, call us 
at (800) 828-ALPS. In California, 
(800) 257-7872. 

You'll discover there's only 
one printer that can compare to an 
ALPS. Another ALPS. 


ALPS 


AMERICA 
IT’S TIME YOU SAW THE ALPS. 


P2100 and P2000 are trademarks of ALPS Electnic Co, Ltd ¢ 1987 ALPS Amenca 


The SmarTerm Theory of Software Evolution 
What Really Happened to the Dinosaurs? 


hey were replaced with 
advanced new species. 


After you've tried SmarTerm terminal 
emulation software, you'll think other 
PC-to-minicomputer communica- 
tions links are as advanced as .. . 
dinosaurs. 


SmarTerm gives your PC exact 
feature-for-feature terminal emula- 
tion, error free data transfer and 
programmable softkeys. 


Smarferm already is known world- 
wide as the leader in advanced 
DEC*, Data General* and Tektronix* 
terminal emulation software. Now 
Persoft soars to greater heights with 
these new product introductions: 


NEW! SmarTerm 240 Version 2.0 
features precise DEC VT241* color 
graphics terminal emulation for 
full-screen, four-color display of 
ReGIS* graphics pictures! 


NEW! SmarTerm 2392 emulates the 
popular Hewlett-Packard HP2392* 
text terminal! 


NEW! SmartMOVE combines power, 
ease-of-use, error-free file transfer and 
exact DEC VT100 emulation in one 
“smart” communications software buy! 


Smarferm and SmartMOVE are avail- 
able through your local dealer. If you 
would like more information about 
SmarTerm or SmartMOVE, circle the 
appropriate reader service number 
below. Or contact: 


Persoft, Inc. 

465 Science Drive 
Madison, WI U.S.A. 53711 
Phone (608) 273-6000 
Fax (608) 273-8227 

Telex 75949] 


SmarTerm Terminal Emulation Software 
VISIT BOOTH 3244 WEST HALL COMDEX/ATLANTA - - The Natural Selection 


be . registered trademarks of Persoft, inc DEC. VT, and ReGiS are trademark: of Digaal Equipment Comporation. Data General is a trademark of Data General Corporation 
Tebironu 0s a registered trademark of Tektronux, Inc HP is a wademark of Hewieit Packard Company ©Periof inc 1987 All Rights Reserved 


DEC Emulation Inquiry #365/DG Emulation Inquiry #366/HP Emulation Inquiry #368 








VIEWPOINTS 


@ FROM THE EDITOR’S SCREEN @® BILL MACHRONE 


‘THE MEMORY 


MUDDLE 


‘Nearly 2 years have elapsed since Lotus, Intel, and Microsoft first introduced the expanded 


memory specification. The confusion hasn’ t stopped yet. 


hen Lotus and Intel first an- 
\ X / nounced the expanded memory 
specification, it was aimed at 
one simple problem: /-2-3 spreadsheets 
often ran out of room in the PC’s 640K 
memory space. The solution was to use 
bank-switched memory, a time-honored 
method of adding more memory Io a com- 
puter than its basic architecture allows. 
The operating system is usually the control 
point for memory requests and allocation, 
but MS-DOS had no such facilities. Be- 
yond the ability to load a driver that served 
as a common reference point, DOS had no 
knowledge of what the EMS manager was 
doing. So the applications programs un- 
dertook the task. 

In order to promulgate the spec, Lotus 
and Intel formed a unique alliance. To- 
gether they proselytized the industry, gain- 
ing acceptance from hardware and soft- 
ware manufacturers. Intel approached the 
software companies, many of whom com- 
pelted with Lotus. Meanwhile, Lotus pala- 
vered with the hardware companies, all of 
whom competed with Intel. Microsoft 
added its imprimatur to the spec late in the 
game, and begrudgingly. Microsoft knew, 
of course, that memory management was 
properly a task for the operating system, 
not applications software. But it also knew 
that an operating system ready to under- 
take memory management was years 
away. If it was to have any say in the future 
of memory management, it had to get on 
the bandwagon. Microsoft’s participation 
changed the name of the spec. While it 
continued to be called the expanded mem- 
ory specification, it was also known as the 
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Lotus/Intel/Microsoft (LIM) spec. 

The original EMS spec was so tightly 
focused on Lotus’s needs that it could han- 
dle only a single task. Proponents were 
quick to realize that there was room up 
there for RAMdisks and print spoolers, 
too, and that they should all be operable at 
the same time. So the spec was revised al- 
most before it was issued. The current ver- 





sion permits RAMdisks, print buffers, and | 
applications programs using EMS to be ac- | 


tive simultaneously. 

Meanwhile, not everyone was sold on 
the Lotus/Intel spec. AST, in particular, 
felt that the small page size and the number 
and size of pointer registers were too limit- 


ed. One side says it voiced its objections | 


too late in the game. The other side says it 
was ignored. In any event, AST and Quad- 
ram introduced the enhanced expanded 
Memory specification, a superset of the 
original Lotus/Intel spec. EEMS has a 
larger page size than EMS and some addi- 











tional pointers that help it manage multiple 
tasks better. EMS programs run under 
EEMS, but not the other way around. 

For a time, the only application to make 
use of EEMS'’s greater capabilities was 
Quarterdeck Systems’ DesqView. Several 
new products, due to emerge inthe coming 
months, will use EEMS's larger page size 
and better support of multitasking to gain 
significant speed improvements and to 
“hide” larger pieces of programs in ex- 
panded memory. 

The need for expanded memory doesn’t 
go away with the emergence of 80286 and 
80386 operating systems. The whole point 
of a protected-mode operating system is to 
break the 640K barrier and to give applica- 
tions as much memory as they need. Along 
the way, it also introduces multitasking. 
But the new operating systems also allow 
old applications to run. To the extent that 
old applications use expanded memory, 
the new operating systems must permit ac- 
cess to it. While it’s unlikely that many 
protected-mode applications will be writ- 
ten Io take advantage of expanded memory 
when they already have access to extended 
memory, I firmly believe thai there mus! 
always be some memory in the system that 
DOS doesn’t know about. That flies in the 
face of conventional wisdom and rational 
Operating system design, but user needs 
will always outstrip operating system abili- 
ties. And there will always be clever pro- 
grammers who glory in bypassing limita- 
tions, whether they're intentional or 
accidental. 








For example, take a look at terminate- 


' and-stay-resident (TSR) programs. We are | 
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@ FROM THE EDITOR’S SCREEN 


now on the verge of seeing a resolution to 
the long-standing conflicts among them. 
Both Lotus and Borland are hot on the trail 
of an API (applications program interface) 
that will operate as a mini-operating sys- 


tem for TSRs. Think of it in terms of a 
master TSR program that serves other 
TSRs and takes care of all the difficult stuff 
such as writing to disk and windowing. It 
also establishes a set of rules of behavior 


THE ALTERNATIVE! 


C 


Me 
EDITOR'S CHOLCE 


SOOT 


640K RAM, 6/10 MGHZ, 1.2M FDD, F/H Disk Con- 
troller, 2 Serial Ports, Hi-Res RGB Board w/PP., 
195W Power Unit & Keyboard. Monitor extra. 
Compatibility Guaranteed. FCC/VDE Certified. 
U.S. origin. 


3; mz 

£2 E é 
Unternationst, 
AKNK 


Order Desk 
(800) 538-8157 National 


MDANY 


1435 McCandless Drive 
Milpitas, CA 95035 


(800) 672-3470 California 
Ask for Dept. 864 


London 
01 640 9130 


Copenhagen 
242 54 10 


SAM 3001 ATis a tradem 


(408) 263-3300 
TLX 501422 HIT 


Nurnberg 
O911 333923 


Paris 
(1) 45974529 


rk af HiTech International Ir 





CIRCLE 498 ON READER SERVICE CARD 
PC ih haa Le JUNE 9,1987 


for TSRs and puts an end to the conflicts, 
once and for all. 


THE BEST TRICK No matter how 
much memory you have, it will always be 
a scarce resource. The operating system 
may not allocate it the way you want. 
That's why it makes sense to continue to 
have some extra at your disposal. The TSR 
APIs will know how to swap TSRs in and 
out of main memory, and they’ll need 
some place to swap to. A hard disk is too 
slow: the whole point of pop-ups is imme- 
diacy and the convenience of having utili- 
ties just a keypress away. 

The new multitasking operating sys- 
tems are designed to keep applications pro- 
grams from interfering with one another. 
The purpose of many a TSR program is 
pointedly to interject itself into the normal 
processes of transient programs. The ques- 
tion now is how to integrate the undeniably 
useful features of TSRs into the advanced 
80286 and 80386 environments. 

Rewriting TSR programs as standalone 
tasks is not a solution. Many TSRs are in- 
active until they’re popped up. Wasting a 
multitasking environment on them doesn't 
make a whole lot of sense. Those that are 
active all the time need to monitor things 
like keystrokes, the screen, serial port ac- 
tivity, and the system clock. 

Most of these new operating systems 
include methods for intertask communica- 
tions, so that one program can talk to an- 
other, share keystrokes, or otherwise inter- 
act. The problem is mixing old and new 





technologies. It may be easy to rewrite a | 


resident program to use these services, but 
what good is intertask communication if 
only one side is communicating? 

A likely solution for the 80286 is for the 
TSR API to ‘‘bind”’ itself to the operating 
system, so that it can survey all system ac- 
tivities. It will need memory that no other 
application can touch. The 80386, mean- 
while, has on-chip memory management 
and virtualization hardware, and it can em- 
ulate EMS and EEMS memory just as eas- 
ily as it can access its normal extended 
memory. So while EMS remains valid for 
386 machines, it may not require a special 
memory board. 

In any event, the competition for your 
memory dollar isn’t over yet. In fact, it’s 


barely begun. PC} 











STOP 
cone 


y NEWS 
with 


QUICKCODE PLUS” 


Let's face it. Coding is a waste of time. Why should you have to 
work hard just to get dBASE to do what you want? 
You shouldn't. And now you don't. 


Let QUICKCODE PLUS do it for you. QUICKCODE PLUS is a com- 
plete application generator which automatically writes your 
dBASE programs. Design any kind of screen using the built-in 
Form Editor. Then, use lightning-fast 1-2-3™ style commands 
to tell QUICKCODE PLUS all about your application (files, fields, 
computations, menus, etc.). 

After that, just sit back and watch as QUICKCODE PLUS 
produces some of the best dBASE programs you've ever seen. 
Modular, standardized, highly commented code which you can 
easily modify. 

And we're not talking about limited “skeleton” programs which 
you could easity write yourself. These programs are compara- 
ble to those written by a dBASE expert. 

Can you imagine how much easier your work would be if you 
had QUICKCODE PLUS? Order it now and STOP wasting time! 


QUICKCOOE PLUS features: 
Forms: Maamum size = 11 pages, maximum number of fields = 512. 


Data Types: Character. Money, Date, Integer, Numentc, Telephone, Soc Sec, 
Logical, Memo. 


Field Types: Protected or Non-Protected, OBF or Memory, Display or Non- 
Display, User Defined 


Validation Types: Range, List, File, and any formula allowed in dBASE 


Computations: Anything allowed in dBASE; performed on screen as you 
enter or change data. 


Supplied Programs: General purpose LOOKUP and UPDATE programs 
included as dBASE source code. Use them in any application. 


Linked Files: Link up to 5 databases together on one form using relations. 
Menu Generator: dBASE programs or high-speed QUICK MENUS. 
Advanced Form Editor: Specifically designed for building database forms, 
Printer; Use BOLD, /TALICS, etc 
Customization: Many features 

Requires dBASE lil PLUS and 384K RAM 
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with 


QUICKREPORT™ 


Not getting enough mileage out of your dBASE reports? Is RE- 
PORT FORM too weak and programming it yourself too slow? 


Then it’s time to switch to something alot stronger. . . QUICK- 
REPORT. 


QUICKREPOAT is the dBASE report writer you've always wanted. 
The one which lets you design reports in seconds simply by 
drawing them on the screen without any programming. 

No longer are you limited to one line per record. Put text and 
data anywhere you like (including computed fields, totals, aver- 
ages, etc.) 

No fonger are you limited to one database per report. With QUICK- 
REPORT, you can link together up to 6 databases and use such 
powerful features as file chaining and transaction processing. 
You can also sort, group, and total data on up to 16 fields, with 
unique headers/footers for each page and each break group. And 
use printer features like BOLD and /TALICS. 

QUICKREPORT gives you plenty of power. But its user interface 
is SO friendly that PC Magazine called it “elegant.” So while you're 
using all that power, you can take it easy. 

And isn't that what computers are for? 


What the Critics Say: 


“Quickreport is elegant.” 
PC Magazine 


“Quickreport from Fox & Geller ts a top-notch report generator 
that's easy to learn and operate . . . a furlong ahead of dBASE.” 
PC World 


Fox & Geller 


604 Market Street 
Elmwood Park, NJ 07407 


FOX & GELLER (201) 794-8883 Telex: 311256 
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BIGGER vs BETTER 


SILK comes oUT ON TOP IN THE BATTLE WITH 1-2-3 





SILK stands alone as an extraordinary and ingenious spreadsheet and graphics 
product that will transport you to a new higher level of power and performance. 
SILK is the result of over 40 man-years of design and development with one 
focused goal—customer satisfaction through an unsurpassed standard of power, 
flexibility and ease of use. In a word ... productivity! 


SILK starts with a compatible user interface, so learning SILK is simple. Then 
add features like: ® “Live” context sensitive help so you can learn as you work 
without interruption ¢ Allocation by command so you don’t have to spend hours 
designing complicated models ¢ Automatic keystroke logging so you'll never 
ever lose your work again, for any reason ® Time series model creation with 
English-language formulas ¢ Built-in validation of your spreadsheet ¢ Built-in 
goal seeking * Much, much more. You would actually have to spend nearly 
$1200.00 to purchase other programs in order to get close to the power offered 
by SILK for only $298.00 (suggested retail)!!! 


But don’t just take our word for it. Here's what industry experts are saying 
about SILK ... 


CORPORATE AMERICA SAYS: 


The functions added (by SILK) include those that most people would have 
hoped for from Lotus, and a few that they've probably never thought of. 
—VERICOMP 


Heavy corporate users are not going to switch to a new product without a very 
good reason for doing so. | think you've put together that reason in SILK. 
—NATIONAL ECONOMIC RESEARCH 


... the user interface and functionality (are) clearly superior to Lotus 1-2-3. 
—IMPERIAL CORPORATION OF AMERICA 


We're very impressed. The ability to simply allocate specific (resources) and 
automatically reallocate others is a great help. I'm very enthusiastic about 
SILK. -HOME EXPRESS 


The single most important feature which SILK has to offer is that it is easy to 
use for beginners and yet it is powerful enough to satisfy the most advanced 
spreadsheet user. I feel SILK will replace Lotus as our spreadsheet package. 
—SHOPKO STORES INC. 


(SILK) advances upon Lotus in some significant areas. 1 continue to believe 
that there is a significant market in the large corporate environment for a 
spreadsheet package that addresses the limitations in 1-2-3. 

~—GENERAL INSTRUMENT 


. .. your product will appeal to the broadest range of business applications. 
(SILK is) a very impressive product. -THE TRAVELERS 


(SILK) is clearly a better product than Lotus 1-2-3, -WALDNER & 
ASSOCIATES 


This spreadsheet is without a doubt the best | have ever seen. 
—ON-LINE NETWORK SERVICES 


THE MEDIA SAYS: 


(SILK) offers distinct advantages 
over Lotus 1-2-3. -INFOWORLD 


. «for those interested in (SILK’s) 
advanced functions such as 
keystroke logging, goal-seeking 
and time-series modeling, 

there may be no choice at all. 
—PC WEEK 

... (SILK’s “live” help) is a 
dramatic improvement in the notion 
of context-sensitivity. This is a lot 
of software for the money. 

—THE SEYBOLD OUTLOOK 
SILK’s feature list is impressive. 
One day. perhaps, Lotus will 
release a spreadsheet with as many useful ideas and features. 
—JACK McGRATH'’S @MAX 


Feature for feature, SILK looks like a better spreadsheet than 1-2-3. “Nothing 
Tuns as smooth as SILK,” claim the ads and... they may be right. 

—PC MAGAZINE 

(SILK) is a highly capable product, surprisingly refined for an initial release, 
ata very reasonable price. -COMPUTER + SOFTWARE NEWS 









SPREADSHEET 
SOFTWARE 


Nothing Runs As Smooth As SILK. 


SILK is designed for IBM PCs and compatible computers. 


DAYBREAK 


TECHNOLOGIES, INC. 


2271 205th STREET, TORRANCE, CA 90501 
1-800-327SILK, or 213-212-3030 (in CA), 
© (987 Daybreak Technologies. inc Lotus 1:2:3 1s a registered trademark of 


Lows Development Corp 1BM PC 1s a regstered trademark of international Business 
Macinnes Corporation 
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KAYPRO 
Lease-Link 
Kaypro's Commercial Leasing 
The KAYPRO 286i Model C features... 


80286, 10-MHz 
Microprocessor. 


KAYPRO 








Kaypro Corporation — electronics 
innovator since 1952 — has made 
a good thing even better. The 
KAYPRO 286i Model C now 
Seatures a 40-MB hard drive and 
the 101-key AT-style keyboard. 
With the latest standard feature 
enhancements, the KAYPRO 286i 
is the smartest choice in advanced 
computer technology. 

Advanced. 

The heart of the KAYPRO 286i 
is the 80286 microprocessor — 
with a processing rate of 10 MHz 
and 640 kilobytes of RAM. The 
perfect match for today’s high 
productivity software. 

And Enhanced, 

The KAYPRO 286i Model C has 


Trademarks: 286i, Kaypro Corporation; JBM. AT fnternationsl Business 
Machines, WordStar Professional Release 4, MicroPro International. 


* 


a 1.2-MB floppy disk drive, plus a 
hard disk with 40 MB of storage. 
The KAYPRO 286i AT-style 
keyboard features the new 
101-key layout with separate cursor 
control, numeric keypad, and 

12 programmable function keys. 


Perhaps the nicest surprise about 
the KAYPRO 286i/C is the 
suggested retail price of $2995. 


You won't find distinctive 

metal construction, 10-MHz 
processing, and free name- 
brand software that includes 
WordStar Professional Release 4 
in any other AT-type computer. 
Other company’s extras are 
Kaypro standard features. 







CIRCLE 377 ON READER SERVICE CARD 


Semmes’ |) ENHANCED 


Bundled software 


An internat hard Enhanced 10I-key 640 KB of RAM: 

disk drive wilh40MB IBM PC/AT-siyle expandable to includes WordStar 

of slorage. keyboard with 15 MB. Professional Release 4. 
securily keylock. 





For the Kaypro Dealer near you, cail 1-800-4KAYPRO. 


NO MATTER WHAT LANGUAGE OR DATA 
BASE PRODUCT YOU ARE USING — 


IF ITISN’T CLARION, YOUR APPLICATIONS 
ARE TAKING TOO MUCH TIME TO WRITE. 


CLARION: 
© saves development time 
® increases programmer productivity 
© lowers development costs 
© yields better, richer 

applications 

for single users or 
a network of users 













THE CLARION ADVANTAGE 


POWERFUL MODERN LANGUAGE 
ADVANCED DATA BASE MANAGEMENT 
SCREEN and REPORT GENERATORS 
FAST COMPILE and TEST 
INTEGRATED FAMILY of UTILITIES 








IF... your commercial microcomputer applications are 
written in Assembler, BASIC, C, COBOL, Pascal or SCAN 
any of the data base languages... 
AND... you have simply run out of time... ° 
or programmers... or money... | 
THEN... you owe it to yourself and to those who depend on yous 
professional skills — to make the easy move to CLARION. 
ELSE... you'll miss out on the CLARION advantage. 
CLARION is priced at $395 plus shipping. It runs on Re der CLARION or to get 
any IBM PC, XT, AT or true compatible with 320KBof J free 16-page brochure and the 
memory and a hard disk drive. 1 Sample Program diskette, simply | 
CL A RI ON’ call TOLL FREE... 
] 
from BARRINGTON SYSTEMS, INC. I- 800/354- 5444 


| 1-800/354-5444 | 


150 EAST SAMPLE ROAD POMPANO BEACH, FLORIDA 33064-3597 305/785-4555 








JON is a registered trademark of Barrington Systems, Inc. Copyrght 1986 Barrington Systems 
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VIEWPOINTS 


‘THE SUBSTANCE 
OF IMAGE 








There is more to image than meets the eye. Can the IBM Personal System/2 compete with the 
sleek image for which the Mac is already known? 


hat if I told you that time is run- 

ning out for the user of the IBM 

PC? And what if I told you the 
new Personal System/2 won’t help? And 
an Apple user will make an IBM user pale 
by comparison? What would you say? 
You’d probably say, ‘‘What the heck are 
you talking about!? We’re IBM users. If 
we don’t use the PC, then we use a speedy 
clone. The kind of computer that computes 
Tings around an, ugh, Apple.’’ 

Even with the release of the new IBM 
machines and IBM’s final adoption of 
PostScript as a character definition stan- 
dard (and quasi-language), it will take 
years for the stodgy users of these ma- 
chines to keep up with the fast lane go-for- 
broke yuppies who are storming ahead 
with their Macs. Yes, Macintoshes. 

We take the Mac for granted because 
too often we hear a gushing, aimless argu- 
ment about how the Apple Mac, because 
of its graphical interface, is a superior ma- 
chine to the IBM-type computer. The ar- 
gument is promulgated by bug-eyed Mac- 
Zombies who haven’t got the faintest 
notion as to the meaning of an *‘A>’’ 
prompt. In fact, the word ‘‘prompt’’ isn’t 
in their vocabulary. They think it’s some- 
thing people doon TV. 

We think that these MacNazis, who 
walk in lockstep like drones to some un- 
heard drummer pounding away in Cuperti- 
no, are fools. Perhaps many of them are. 
But like National Socialist Brownshirts of 
old, they turn out to be a crowd of bullies 
who try to distract us from other realities. 

First, they divert us from the fact that 
far too many whiz-kid programmers, 





hackers, and tic-plagued fanatics (who 
write code like nobody’s business) love the 
Macintosh. Have we ever wondered why 
this is? ‘‘Oh, it’s because they hate IBM. It 
represents the establishment.’’ Right. And 
all programmers are a bunch of Commu- 
nists. I don’t think so. 

It’s because the Mac offers the power 
these maniacs crave. The results achieved 
on a Macintosh from a hard day’s work of 
programming are stunning. Stunning from 
the standpoint of ‘‘image.’’ Like artists, 
the best programmers are into image—just 
plain showing off. It’s exactly the same 
goal desired by today’s businessman—im- 
age. Hot, now, happening, today, slick, 
cool, groovy, and ‘‘with it.” 

Here’s my analogy. Just scrutinize one 
of those TV retrospectives where they 
show you old commercials and 1950s sta- 
tion [Ds and program titles. The mediocre, 
amateurish “‘look and feel’’ of the graph- 
ics is pathetic. ‘‘Hokey’’ is a good word to 





use. Nowadays, fancy, full-motion, com- 
puterized, chrome-plated-looking, spin- 
ning and merging, outrageous graphics are 
the rule, not the exception. Anything less 
and you look like a rube from lowa. 

Folks, we’ve upgraded our ‘‘image”’ 
from routine to exceptional. The excep- 
tional is now routine and the routine of old 
is now tawdry and drab. The world of the 
Selectric typewriter. The best word is 
‘“‘dowdy.’’ Dowdy is the world of the IBM 
PC and today’s businessman who doesn’t 
demand an upgrade in image—an upgrade 
that Apple is giving its customers who are 
willing to drop some dough into a Laser- 
Writer and its slick output. The option 
wasn’t available for the PC world, except 
from HP with its popular Laserjet. 

The Laserjet, when compared to a 
LaserWriter, is also dowdy. Its default 
font is Courier—from the Selectric—thus 
reflecting the true function of the Laserjet: 
it’s the world’s fastest typewriter. 

The Apple printer demands you use 
something slick and fancy—modem type- 
faces. Something that improves the image. 

Image isn’t important, say some. Sub- 
Stance is important. One of these days, the 
detractors will realize that image and sub- 
stance go hand in glove. Sure you can fake 
image for a while, but sustaining images 
reflect great substance. The arts and mass 
media have shown us that to compete, you 
have to somehow prove you are up to 
speed. You have to qualify. Image is the 
qualifier. Then the race begins. Without 
image you can’t even participate. Even 
with the new products, IBM is leaving us 
stranded—on the sidelines. 
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VIEWPOINTS 


INSIDE TRACK 


The IBM Personal System/2 announcement brought no 
surprises except that there were no surprises. 


N2; the time to try to digest the re- 
cent IBM announcements of its Per- 
sonal System/2. Most of the insiders are 
saying ‘‘it's no big deal”’ or ‘‘it’s nothing 
special.’” Both comments are true, to 
some extent, but colored by the new IBM 
pricing. Imagine if all the machines were 
priced $1,000 to $2,000 less than the 
IBM prices? What would people be say- 
ing then? There’d be panic, blood in 
the streets, banner headlines, may- 
hem. By this time next year, PC Maga- 
zine would have shrunk to 10 pages of 
ads. All of which would be for compa- 
nies announcing bankruptcy sales. Is that 
what people want to see? You'd think so, 
from the hypercriticism IBM gets from 
all comers. 

IBM marketeers will obviously never 
get into a real battle on the low end. The 
company has over 35,000 salesmen and 
over 400,000 employees it has to feed. 
That means things can’t be cheap. 
They leave the prices high and hope that 
the 35,000 salesmen and the 1,000 inde- 
pendent dealers can move the goods. End 
of lecture. 

Now let’s talk about these machines. 
Revolutionary, no. Evolutionary, yes. 
So what else is new? Everything was 
predictable from the 32-inch disks to the 
surface mount chips and VLSI. 

1 think most people were surprised by | 
the fact that IBM didn’t make the ROMs | 
weird and make the new operating sys- 
tem proprietary. There was Internal 
bickering over this issue. Some manag- 
ers in the rank and file at IBM wanted to 
seal off the competition. This is especial- 
ly true of the managers who had to ex- 
plain the encroachment of the clones at | 
meeting after meeting. But the winners 
of the political battle were the big ma- 
chine honchos who could care less 
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about microcomputers. They are inter- 
ested in connectivity. 

“The real power at IBM is still held 
by the group that sells heavy iron,”” | was 
told. ‘‘They do not want IBM to close the 
architecture of the personal computer.”’ 

They want to sell big monster main- 
frames. The key for them is connectivity. 
They could care less whether some guy at 


Standard Oil uses a clone or an IBM PC | 


as long as it’s hooked to the big ma- 
chine and chewing up machine cycles. 

To these guys the desktop machine is 
just an expensive terminal that eats 
mainframe MIPS. They want to make 
sure it’s an IBM mainframe whose MIPS 
it eats, and that to them means the whole 
PC family is just a shill, luring everyone 
into PC compatibility and IBM connec- 
tivity. 

If the PC were made into a proprietary 
machine, who knows what would hap- 
pen? ‘Don't fix it if it ain’t broken’’ is 
their motto. So they got their day and 
things are still rosy for everyone. 

Aside Dept.: Now, if someone can 
tell me why IBM chose to hire the old 
cast of ““M*A*S*H” to promote the 
new line, I'd be thankful. | sure can’t fig- 
ure out the logic unless some executive 
wanted to get a date with Loretta Swit. 

Whither the 286 Dept.: As I men- 
tioned a few columns ago, Intel is work- 
ing on a 16-bit version of the 80386 that 


is pin compatible with the 80286. Expect | 


it around summertime. Now I find out 
that the company is planning to make a 
80387 that is pin compatible with the 
80287. The company has seen that many 
80386 designs have an 80287 socket for 
eventual Placement of a floating-point 
chip. So Intel says, ‘‘Hey, why not make | 
a 80387 chip that fits in there?’’ I like the | 
way these guys think. 


One such 80386 motherboard with 
the 80287 socket is floating around those 
garage clone operations—the Four Star 
motherboard 80386 screamer. After 
using it (hooked up with a fast hard disk), 
| admit that this is the way to go. The 
80386 chip is built for speed, plain and 
simple. Nothing has to be pushed. Who 
cares if it doesn’t have a new operating 
system? I’m recommending 80386 sys- 
tems to anyone who can afford the ticket. 
One day we’ll look back at the 80286 
the way we remember the 16-bit mini- 
computer—as a stopgap. 

Laser Mania Dept.: | still wait for 
the $499 laser printer. 1 may be waiting 
awhile. While waiting, look for a sur- 
prise entrant into the laser sweepstakes: 
Matsushita (aka Panasonic). It seems as 
though the big boys in Japan have decid- 
ed to enter the market in their usual way: 
by blowing their brethren out of the wa- 
ter. The machine has gobs of memory, 
10 pages a minute, 300 dots, and is possi- 
bly compatible with HP and PostScript 
too! Matsushita makes the engine. The 
price? I’m guessing $1,500, maybe less. 

Cajoling the Media Dept.: Have you 
ever thought about running a small soft- 
ware or hardware company and wanted 
to save the thousands of dollars it costs to 
get some decent PR? Or are you a PR 
person who wants the latest dope on the 
way Jim Seymour thinks about life and 
press releases? Well, anyone interested 
in PR for this business should subscribe 
to a huge binder full of facts published 
by Cambridge Communications. Called 
MediaMap, it comes out quarterly and 
contains about 700 pages of detailed in- 
formation about ail the writers who deal 
with microcomputers and all the publica- 
tions they write for. It’s an amazing 
tome. The price is a hefty $1,200 for a 
year’s worth of binders, but it’s well 
worth it, believe me. Contact Cambridge 
Communications, 124 Mount Aubum 
St., Cambridge, MA 02138; (617) 643- 
5700. fae 
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WY PAY 


OUR EVERYDAY 
LOW PRICES 


Lotus 1-2-3... °305 


DB Ill Plus.....°389 
Word Perfect. ..°195 





NEC Multisyne . °549 
Toshiba T1100 $ 
Plus......°1,575 
Oxidate'162  _*229 
GRAPHICS /CAD-CAM 
Autocad 2.52......... $2,195 
BPBMIX., 05, nisie » occysicve cc cicce 
Freeisnce Plus.......... 299 
Hervard Presentation... .. 195 
Microsoft Chart......... 179 
Prodesign Il........200. 179 
LANGUAGES 
Microsoft C ....... voee $249 
Microsoft Cobol......... 385 


Microsoft Fortran........249 
Microsoft 

Macro Assembler.......84 
Microsoft Quick Basic.....59 
Turbo Pascal...,........ 55 


PROJECT MANAGEMENT 


Harvard Total ll.........$339 
Microsoft Project........ 219 
Super Project Plus.......259 
Time Line. .......cseee8 219 


FINANCIAL/ ACCOUNTING 


BP Uo 0 'a:e' siajers's ove sale vial OOO 
Computer Associates ...: 325 
Dollars ‘N’ Sense ........,. 95 
Great Plains............386 
Managing Your Money... . 105 


UTILITIES 


pie od Ee ab 
Crosstalk XVI........000. 87 
Fast Back............ + 84 
Fixed Disk Organizer...... 45 
Microsoft Windows ....... 55 
Norton Commander....... 36 


Norton Utilities .......... 48 
PC DOS 3.2......200+--. 69 


Sideways .......--.s.005 34 
Smart Comil............ 75 
Su offttie clevatere’s Sovaceis 
SPREADSHEET/ 
INTEGRATED 

Enable ......ceccceeee $335 
Framework 2......ce006 395 
HAE, ciscthessisnsinis,scereceys oeeee 89 
Lotus 1-2-3 ........0+-- 305 
Lotus 3.5” Ver. . eee 315 
Lotus Metro........ cece SD 
Lotus Report Writer....... 99 
Microsoft Multipian ...... 105 
Smart integrated ........ 429 
Supercatc IV .........- . 285 
Symphony ........eee00. 439 
DATABASE MGMT 


Clipper...........-22.. $369 
dBase lil Plus...........389 


dBase Ill Plus Lan Pak... .579 
Foxbase +...... Rey <1 


R:Base System V.. D 
Reflex... ...cces enc ce reel 


Display Write IV......... $309 
Lotus Manuscript........319 
Bepeos WUE! «ee 
Multimate . . 
Multimate ‘Advantage . . 
Volkswriter...ccscevesce 135 
Word Perfect ........+.. 195 
Wordstar 2000 Plus ..... . 275 
Wordstar Professional (Ver. 4). 229 
XY Write Ill... eee ee ee 199 
LAPTOPS e, 
Toshiba T1100 Plus.. «» $4,575 
Zenith Z181 ..«...+-2+- 4,749 
Now avaliable: iuxurious leather 
carrying case for laptops only $149 
SURGE PROTECTORS 


KENSINGTON MICROWAVE 
Masterpiece Plus.......$109 


BACK UP POWER SUPPLIES 


DATASHIELO 
200 WT ( 
300 WT io 
cada  s See 
800 WT (AT).....000 6+. 545 


MODEMS 


HAYES 
Smartmodem 1200 ..... $365 
Smsrtmodem 1200B ..... 335 





“The “rue Measure of, Value” 


MONEYSWORTHI: 





COMPUTER PRODUCTS, INC. 
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Smartmodem 2400 ..... 


.555 MONITORS — MOUSE INPUT DEVICES _ 
Smartmodem 2400B .... . 499 ; 

MONEYSWORTH (Hayes Comp.) wun Sch heees oS 1aS ome Senne, je eeeees $119 
Money Modem 1200 (Ext). 149 6 42"300A... 0. ....+++2.119 | Mouse (Buss.).......... 105 
Money Modem 1200B (Int).125 = Color 600..... veveeee se 369 MOUSE SYSTEMS 
Money Modem 2400 (Ext). 269 = Color 722........00000% 465 PC Mouse 99 
Money Modem 24008 (Int) 299 NEC pecs iene = + She 

RAPHICS Multl-Sync............. 549 
SOTERCULES Sue aah Ponoe nig 
Graphic Card Plus......$185 AGB YHX-12......-.222.-399 Hard Card 20Mb....... $609 
ma oar Ay ape RGB HX-12E........... 480 ; 
Auto Switch EGA........ 339 PRINTERS BACK UP STORAGE DEVICES 
Modular Graphics 3 ......169 mahen EVEREX 
cee pep. (CAMBUETEAT...0..5. 91.925 “EROLRR ON It sense wie 
entavec.-. eunaccence 345 EPSON aca ms pecensen 

VIDEO 7 PROSE coc .a79— Bernoulll (0 + 10) ..... 1,829 

Gan SA Ea ee «SC LQBOO....-..---s+-++- 459 Bernoulli (20 + 20)... .2,389 
>, eal 329 paw00 0.639 Bernoulll 10 MG 

MULTI-FUNCTION BOARDS HEWLETT-PACKARD a to ween 135 
i=) |. Series Il......Low Price Call! Cantrk ge Tri-Pak 215 
Six Pack + 384K....... $189 NEC aveGeal eer oats 
Six Pack Premium....... 249 P-Brcccccscvecsecees 429 Béek 
Advantage 128K.........325  P-7....: nec 609 Image aces jackup - 
Rampage AT W/S12K..... 399 OKIDATA = et MOR a ta 
een ge W/256........ 259 182 Plug & Play......... 229 mage Tape cKup 549 
. wana 182 Plus Pe et erie 345 20 Mb int .........66. 

On emor y a US cee ee tee es 

(384K). oe. NG DAMN er. case nce 1,749 +. No sales tax on orders shipped 
Money Memory ¥ Card" TOSHIBA cave saurpnctes ane titeght at 

(BTOK) ois eeevneeeT45  SSIPIS ose. essere .. 999 size retictons) Please add 3% for 
patie Tied be (128K)....199 S2UPIS so cs cscs cists 6 449 enon nn Ta ng ing 
Money -Board Multifunction KEYBOARDS repair or exchange ples call for 

Bens ao Motos KEYTRONIC R.A. no.) © Due to variety of products, 


(384 155 
Money yo Mini- Half Card. .99 


5151 Deluxe Keyboard ... $159 


we cannot guarantee compatibility 
All prices and policies subject to change without notice 


FOR ORDERS ONLY: 


1-800-237-9161 


Customer Service & NY State Ordera (516) 249-8489 


MONEYSWORTH® 
COMPUTER PRODUCTS, INC. 
500 Bi-County Boulevard 
Farmingdaie, New York 11735 


asia , ; PO 
YOUR MONEYSWORTH GUARANTEE | 
* Credit cards not charged until after your order has been i 

¥ Ortersis on all stocked products (on 
ye latest versions eveverte 
stocked 


by 2pm 
» Al pred roducts guaranteed to be 
factory ry sealed ard tly ware 
+ Rayer surcharge for Are 7 Expresk Vien or 








SIX REASONS 
TO TEACH YOUR 
PC TO READ. 


| If these look anything like the papers piling 
== up in your office, you need PC Scan Plus**the 
See new intelligent scanner from DEST. 
; It's the fastest way to “TTT 
get information off 
your desk and into 
your PC, where you 
= % can use it. 
: You see, PC Scan 
Plus can read a typed 
page intoyourPCs § 
= E = 


word processing 


program, com- : 
\ pletely formatted, 
9 in less thana TTI 
; ae Bees i 
Sew PC Scan Plus works with MultiMate™ 

Nes y WordStar? Word Perfect™and the others. It can 

. read most office typestyles, including dot matrix, 
with accuracy no other scanner can touch. 

What's more, if you're a desktop publisher 
PC Scan Plus can do even more. 

Besides words, you can scan photographs, 
line art, logos and other images into all the top 
desktop publishing software. Ventura*Page- 
Makery‘and the rest. 

And if all this isn’t reason enough to take 
a closer look at PC Scan Plus, just give your 
in-box a quick scan. 

Then call us for a free brochure or a demo. 
















Theres no smarter, faster input device than PC Scan Plus. li can read SOO -538 -758 2 ; 


words, illustrations or photographs into your PC's word processing or 
desktop publishing programs in seconds. At the touch of a key. And it In California, 408-946-7100. 
can do the same for an Appte* Macintosh™ 





€ 1987, DEST Corp. PC Sean Plus ts a trademark of DEST Corp.. not to be confused with PC Scanner, a product of Caere Corp. 
Other names indicated by “or * are trademarks of their respective manufacturers. 
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SMARTMODEM 2400 
(P)Hayes’ 


“ai 
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~_ CHOOSE THE NAME 
_ THAT COMMUNICATES 
QUALITY. 


We'd like to pass along some 
data on why you should insist 
on a Hayes Smartmodem 1200™ 
or Smartmodem 2400™ 

First and foremost, no one 
knows more about building 
reliable, high performance modems 
than Hayes. And no wonder. Hayes 
pioneered the personal computer 
modem a decade ago, and today is 
Flash liymoetke ce claceiuecrerer ices) 
computer communications with 
the widespread adoption of the 
Hayes Standard "AT” Command Set. 


© 1987 Hayes Microcomputer Products Inc. 


Second, Hayes has a long- 
standing and unwavering 
commitment to customer support, 
not just to service its products, 
but to serve as a resource for 
information, assistance, and 
technical advice for everyone from 
the home user to the corporate 
communications manager. 
Moreover, Hayes provides more 
than a warranty on the material 
and workmanship of its products. 
Hayes warrants they will perform 
as promised, as well. 


Should you need further data 
to help you make up your mind, we 
offer this reassuring statistic: Year 
after year, more personal computer 
owners buy far more Hayes 
modems than any other kind. 

And that may be because a 
Hayes modem is the only modem 
VS seeMeneleltinmremec ters eslialie| 
receive data, and at the same time 
convey a feeling of peace of mind. 


Hayes Microcomputer Products. inc..PO. Box 105203. Atlanta. GA 30348, 404-441-1617. 
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PFS: Professional Plan gives you a 
2.0-compatible spreadsheet, plus all the 
most popular 1-2-3 add-on functions, 

in one easy-to-use package. 


You know Lotus 1-2-3" is a classic. lt might 
even seem likea part of you. But let’s admit 
one thing: sometimes we all wish it could doa 
little more. Like make spreadsheet auditing easier. 
Or offer better macros and reporting capabilities. 
Or generate true presentation quality graphics. 
Now there is a program that lets you do all this 
and more—new PFS: Professional Plan. 


Advanced Spreadsheet Capabilities. 

Start with your 1-2-3 worksheet or with 
Professional Plan’s own powerful spreadsheet. 
Professional Plan lets you directly read in and 
write out 1-2-3 Release 1A and 2.0 spreadsheet 
formulas and data. With Professional Plan, you 
can build a spreadsheet limited only by available 
memory. Plus, you get 94 formula keywords— 
more than 1-2-3. 

Professional Plan has powerful row and 
column formulas that can replace a whole series 
of individual-cell formulas. When you change 
data, Professional Plan’s advanced affected-cell 


savings. It’s simple to consolidate data from 
multiple worksheets, too. Professional Plan even 
has a unique “Goal Seeking” feature that auto- 
matically solves for a goal that you have defined. 


Advanced Macro Capabilities. 


Professional Plan’s powerful programming 


Itall adds up to PES: 


recalculation updates only those cells for big time 
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Lotus. 1-2-3 


and ATED plus 1 2.9 
( Compatibles 
Nepuarernents 


Por Perumal Computers 
from (HM CAMFAG 


PRESENTATION 
GRAPHICS 





language takes macros to a new level. You can 
type in a macro, or let Professional Plan record 
your keystrokes. Editing becomes easy with the 
built-in macro editor. You can also link macros 

to multiple spreadsheets with the macro library 
feature. lf you make a mistake, Professional Plan's 
extensive error handling capabilities tell you 
what the error is and where it is located. 


Built-In Auditor. 
Unlike other auditing packages, Professional 
Plan's interactive auditor lets you audit, edit, and 
print all your formulas directly alongside your 
data. Now, you can see ata glance if your formulas 
are correct. If necessary, you can change a formula 





51987 Software Publishing Corporation, Mt. View, CA 94043, ™] 2 3and Lotus are registered trademarks of Lotus Development Corporation. 








Professional Plan. 
PFS: Professional 


in the cell and Professional 
Plan instantly recalculates while still in the 
auditmode. “~~ 


Custom Report Writing. 
| Professional Plan gives you an amazing 
choice of built-in report writing options with the 
! powerful “View” function. More thana simple 
| “Hide/Restore” feature, Professional Plan actually 
; lets you display, sort and print any set of rows 
| and columns—contiguous or not. For example, 
| you can view and print only columns 2, 5 and 
| 


12-20 of your spreadsheet. Then, design a page 
layout with custom headers and footers—even 
custom page breaks—for complete flexibility. 


For a FREE Trial Size call 1-408-848-4391 





PES: Professional Plan. 


Presentation Quality Graphics. 
Professional Plan makes it easy to create 

beautiful presentation quality graphics. In fact, 
Professional Plan offers the same superb out- 
put found in Harvard Presentation Graphics for 
your analytical graphs. Choose from over 13 
different graph types with multiple type styles 
and pitch options. Then, print or plot your 
graphs directly with a keystroke—withouta 
separate Print Disk utility. 


Easy as a Word Processor. 

If you can use a word processor, you 
can use Professional Plan. Enter plain English 
formulas and data directly toa cell—nosep- 
arate editing key is required. Pull down menus 
and extensive context-sensitive “Help Screens” 
make getting started exceptionally quick 
and easy. 


Part of Your Total Office Solution. 


Professional Plan was designed from the begin- 
ning to run ona network. Data can be exported 
directly to PFS: Professional Write for combined 
text, spreadsheet and graphics output. And, you 
can both import and export data from mainframe 
or other products through ASC11. 

Free Trial Size. 

You know you can doa lot with 1-2-3, but 
we think you can do even more with Professional 
Plan. We're so sure, we'll even send you a free 
trial size. Just call Software 
Publishing Corporation at 
1-408-848-4391 and ask Lge 

ss 3 

Re 


for Operator #16. Itall 
Ry 
@ i. 













adds up to the best 
spreadsheet combi- 
nation yet. 





Operator 16. 


PFS: Plan owners call 1-800-255-5550 for upgrade information. 











Outstanding Desk Top Publishing 
For Under $100 


Over 30 fonts 
in a variety of sizes 
and styles. 


1 to 10 columns 
per page. 


Over 250 pieces 
of artwork. 


Automatic text flow 
around graphics—to 
the left side, right 

side, both sides, 

neither side and across. 


A surprisingly 
powerful package. 


When you want to produce 
professional looking newsletters, 
flyers and ads, without a lot of 
cost or complication—all you 
really need is your PC, a dot 
matrix printer and NewsMaster. 


For under $100, NewsMaster 
gives you over 250 highly detailed 
graphics, 30 different type fonts, 
lines and boxes of any width. Plus 
versatile text processing capabili- 
ties, flexible layout options and 
automatic text flow. 


True WYSIWYG 


When we say “'what-you-see-is- 


what-you-get,”” 





we really mean it. 
a 


CreditLine 


Courier 


Join the CreditLine 


A ae UT 


far chance on 0 enasl iM pureray 
ae Vemtern Thre) Aachen, 


~ Record Highs 
for Assets 


and Deposits 


ve 





NewsMaster shows you both art and 
text, exactly the way it will appear 
on the printed piece, while you’re 
working. 





— 
“Membersinp is not 
automatic, Yeu must 
tign up fe get the 
benefits.” 


ay See | Cy a LL 
AMBER ARE 


And, you can choose from four 
different page views and 8 levels 
of zoom. With full editing 
capabilities in any mode. 


Easy to learn, 


simple to use. 
NewsMaster is 

so easy to use, 
you'll be mixing 
text, lines, boxes 
and clip art into 
multicolumn, multi- 
page documents in 
less than an hour! 


Multiple pages in a 
single document. 


30 patterns for boxes, 
fill and fines. 


Vertical, horizontal and 
box lines of any width. 


Fonts with bold and 
italic typefaces. 


Fully integrated text 
and artwork. 


Professional results. 


Of course, the real proof is in the 
final printed product. That’s where 
you'll really come tolove NewsMaster. 
incredibly imaginative, high density 
graphics and text. And all from your 
dot matrix printer. 

Visit your local computer dealer 

and get your copy of NewsMaster 
today. Or call Unison World at 

(415) 848-6666. 





NEWSMASTER IS AVAILABLE 
FOR MS-DOS COMPATIBLE 
COMPUTERS. 


UU 


Unison World 


2150 Shattuck Avenue, 
Suite 902 

Berkeley, California 94704 
(415) 848-6666 


Unison World is a division of 
Kyocera Unison, Inc. 


NewsMaster is 
a registered trademark of 
Kyocera Unison, Inc. 
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a JIM SEYMOUR 


VIEWPOINTS 


INCREMENTAL VS. 
GENER ATIONAL 


CHANGE 





Hardware manufacturers have to make tough choices when upgrading existing models— 
maintain an upgrade path for current customers or take a daring step forward. 


few pages further on in this issue 
Av find my colleague Stewart 

Alsop chastising both Compaq and 
Apple over their distressing failure to pro- 
vide an upgrade path for users of current 
machines. 

Go get ‘em, Stewart; I agree complete- 
ly. Like Stewart, I also own an old-fash- 
ioned 8-MHz Compaq Deskpro 286—in- 
stantly old-fashioned as of the moment 
Compag discontinued the 8-MHz machine 
a couple of months ago. Also like him, I 
was sorely disappointed that Compaq’s 
move to 12 MHz and a new motherboard 
for the Deskpro 286 didn’t include any re- 
lief for those of us who must now creep 
along at 8 MHz—no matter that 8 MHz 
looked pretty snazzy the day before the 
Compaq announcement. 

On the other hand, I also own a 512K- 
byte Mac, but | suffered very little pain at 
my inability to turn it into at least a Mac 
SE, let alone the machine that I really 
want, the Mac II. 


WHAT'S THE DIFFERENCE? The 
move to a 12-MHz 286 desktop machine 
from Compaq was incremental change, an 
evolutionary improvement. The Mac Il 
represents generational change, a real leap 
forward for the Apple Computer compa- 
ny, its users, and the microcomputer in- 
dustry as a whole. The distinction is 
damned important. 

When I encounter the kind of genera- 
tional change evident in the Mac Il, I don’t 
expect hardware or software vendors to let 
me tum my electronic sow’s ear into their 
new silk purse. [| don’t want them to com- 
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promise the genuinely revolutionary leaps 
forward of the new product by shackles to 
the past. 

But when a vendor introduces incre- 
mental changes, I damn well expect that 
vendor to take me along. I expect a vendor 
to make it possible for me to upgrade my 
hardware to the new model, or to upgrade 
my software to the current release level 
(and to take my existing files and macros 
along). Otherwise, I’m going to be one 
surly customer indeed the next timc some- 
one tries to sell me something from that 
shop. 

The problem is particularly aggravating 
for those individuals and companies who 
bought PCs for use in business and who are 
still depreciating them (and may have tak- 
en an investment tax credit for all or part of 
the purchase cost), and therefore they can’t 
blithely dump the oid and pop for the new 
without unpleasant tax consequences. In 
large corporations—in which the capital- 











goods acquisition cycle means planning 
far ahead for capital investments in items 
such as personal computers—users can al- 
most always find ways to upgrade existing 
boxes but they-find that tossing an 18- 
month-old PC out for a new one is nearly 
impossible. 

The angst of the PC user who feels left 
out of a vendor’s plans for the future is not 
a pretty thing to see. For every unhappy 
customer, however, there is a market op- 
portunity for third-party companies, which 
invariably rush to fill the breach. 

It’s interesting to see how far vendors 
will go to allow customers to up- 
grade—often making available upgrade 
paths that make questionable economic 
sense but offer comfort and reassurance to 
customers. 

When Hewlett-Packard brought out the 
Laserjet Plus, for example, which finally 
had enough memory to begin to do serious 
(if still less than full-page) high-resolution 
graphics, owners of the original Laserjet 
were envious. But HP kept ’em in the fold 
by offering a replacement motherboard for 
their machines. The new board replaced 
the Laserjet’s memory-shy controller with 
one duplicating exactly the features of the 
Laserjet Plus. 

The fact that the new motherboard was 
very expensive wasn’t so important com- 


pared with the respect HP showed for its | 


customers’ goodwill. At $2,000, almost as 
much as many Laserjet customers had paid 
for their whole printers, the economics of 


| the upgrade board was marginal. Instead, 


users could have left their original Laser- 
jets intact, used ’em as quick, quiet de fac- 
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HMustration. Warren Gebert 


@ JIMSEYMOUR 


to Diablo 630 letter quality text printers. 
while adding another grand to the cost of 
the replacement bourd to get a real Laserjet 





prevailing street price of about $3,000. 





VIEWPOINTS 


But not everyone wants two laser print- 
ers, despite the economics of the matter; 
and Hewlett-Packard didn't push its cus- 
tomers into doing something they didn’t 
want to do. 


PC BRAND PRESENTS 


RYAN-McFARLAND’S 
KILLER FORTRAN. 





RM/FORTRAN™ js a = 
complete implementation of 
FORTRAN-77 (ANSI X3 9-1978), and 
was the first certified by the General 
Services Admumnistration at the highest 
test level. The reason: it’s a big main- 
frame compiler moved to PCs, with 
the bonus that mamframe and mini ap- 
plications can wander between 
environments 

Now, on your PC, you can develop 
large applications, with programs up 
to 640k (bigger using overlays), arrays 
over 64k, and using a long hst of VS. 
VAX and FORTRAN-66 extensions 
you may have grown fond of— long 
symbolic names, "Include", IRT bit 
functions—because Ryan-McFarland 
has left out nothing 

But what really sets RM/FORTRAN 
apart 1s optimization. The compiler 
reduces the number of instructions to 
the mmimum which will actually exe- 
cute, and even takes advantage of 
each processor's features to deliver 
lightning-fast object code. You'll find 
that using a mainframe for its speed is 
no longer worth the trouble 

Comes with an interactive symbolic 


te etre ae 


aa | 


a 


e 
” debugger like that accom- 


7 panying IBM VS FORTRAN, 
Plink86 subset, has a cross reference 


compile option, supports assembler 
and C subroutine calls, IEEE floating 
point. 8087 and 80287 chips 
“Compiler's documentation, ease of 
use. speed of execution, and debug- 
ger facilities place tt first for recom- 
mendation"' said the Tech Journal. 
Ryan-McFarland has been writing 
FORTRAN compilers for IBM. DEC, 
etc for 20 years. So if FORTRAN's 
supeniority for scientific and engineer- 
ing applications is your need, there 1s 


no greater expert List PC Brand: 
$595 Call 
Call Us at... 


800 PC-BRAND 


That's (800) 722-7263. 
In NY State call (212) 242-3600 
PC Brand, 150 Sth Ave. 


New York, NY 10011-4311 
Telex 667962 (SOFT COMM NYK) 


Prices terms. and specificanons subject to 
change without notice ©1987 PC BRAND 
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SOFTWARE UPGRADES | In software, | 


we've seen relatively few examples of in- 
cremental change without easy, relatively 
inexpensive upgrade paths for existing us- 
ers—including file portability. In the 
most-celebrated recent brouhaha, Lotus's 
move from Release 1A to Release 2.0 of 
7-2-3, users were chagrined to find that 
Lotus had made both obsolete and unus- 
ahle many of its existing macros. Macros 
are at the very heart of using spreadsheets 





for many users, and so those users | 
screamed. We eventually saw the advent | 


of Release 2.01, which fixed many of 
those problems. Even Lotus listens some- 
times; even Lotus changes. 

Especially for hardware designers, 
huilding full compatibility into a new ver- 
sion of a product with earlier iterations of 
the product can be a nightmare. Making a 
separate upgrade part that allows users of 
old hardware to update their equipment to 
match the spees of the new can be an order 
of magnitude worse. 

It's easy to say “tough, that's why we 
pay you guys so much money,”* but in 
fact, our best interests as PC users aren't 
always served by burdening the people do- 
ing the new version with the alhatross of 
the old one. Too often that leads to bad de- 
sign decisions—poor compromises that 
forfeit the real improvements we need in 
new products. 

In incremental, evolutionary new ver- 
sions, that kind of suboptimized improve- 
ment—suboptimual in the interest of main- 
taining upgradability—is tolerable, maybe 
desirable. But it's completely unaccept- 
able in generational-change products, 
those revolutionary improvements through 
which the PC business lurches forward in 
big leaps. 

Could Compag have provided a way for 
Deskpro 286 users to upgrade their ma- 
chines to the 12-MHz speed of the new mod- 
el? Not by selling them motherboards: too 
much else would have had to be changed. 
But an add-in upgrade card might have 
worked. As, for that matter, might a 386 up- 
grade card. Are you listening, Canion, Sti- 
mac, et al.? Why drive us straight into the 


open anns of Orchid, Intel, and other manu- | 


facturers of faster add-in boards when you 
could have kept us True Blue , . . er, make 
that True Houston? 

I'dscore it: Apple 1, Compaq0. 
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SS 
WORD PROCESSING DOT-MATRIX BUNDLE, HP LASERJET EMULATION 
BUNDLE, $2795.' $2795! B LE, $2795." 


Lases TEN, interface, font curtradge, 
EasyLaser™ utslity xvtware and 
WondPertect® software 
Suggested seta:) value $3780 


LaetTEN, «nterface, funt cartridge, 
EryLasct utility software and PFS® First Chince 
soltware, Suggested retail value $3520 


Laser TEN, interface and font cartridge 
HP*s LaserJet suggested retail peice: $2995 


ENHANCED ENHANCED DOT-MATRIX HP LASERJET PLUS 
WORD PROCESSING GRAPHICS BUNDLE, $3395! EMULATION B LE, $3395! 
GRAPHICS BUNDLE, $3395! LoerlEN PLUS, interface, font cartredge, Laser TEN PLUS, interface, and 


Laser TEN PLUS, interface, font cartridge, 
EasyLaser utility software, WordPertect sftware 
and Harvard Presentation Graphics software 
Suggested retail value. $4780 


Call now 


Well save 
abundle. 
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EnopLaset io 6 eracdemark of Acorn Pla Iinc 

PRS First Chorce me regusered trademart of Sot ware Publshing Ceaputarion 
WordPerfect a3 vequsered trmbemati of WordPerfect Compeatin 

Harvard Presentation Graphics vo trademark sf Software Publ nhing Gieprrerios, 

HOM and IM NC are regutcred trnbemashs of Ineernactsnal Business Mac hones Cepotation 


E.oyLaser atelity software, PFS: First Choice 
software and Harvard Presentation Graphecs 
software. Suggested retail value. $4500 


you 


font cartredge HP's LaserJet Plus 
suggested retanl prices $3995 
+Prices cflective February 15, 1987 Prices and package 
configurations subject to change without natice. 


from QUME. Because today you need more than 
just a laser printer. 

QUME LaserTEN printing systems for your IBM PCor 
compatible include everything you need—hardware and 
software—to get your business looking better on paper. 

Immediately. 


[matt LaserTEN.. printing systems 


And each one is priced 
lower than you'd expect to pay 
for a stand-alone laser printer. 

Take our word processing 
bundle. A text-oriented laser 
system that emulates daisywheel 
printers and includes EasyLaser 
utility software and WordPerfect software. If you need 
integrated text and high-quality graphics, choose our 
enhanced word processing graphics bundle that includes 
Harvard Presentation Graphics software as well. 

Or try one of our laser matrix bundles, dot-matrix 
replacement systems that also include EasyLaser utility 
software and PFS: First Choice software. 

We also offer LaserTEN and LaserTEN PLUS ™ systems 
that emulate HP’s LaserJet and LaserJet Plus printers. 

See how the right LaserTEN bundle can improve not 
only the looks of your business, but the look of your 
bottom line. 

Call QUME today at 
1-800-LASER-55, and 
ask for Allison. 

We've got a system with 
your name on it. 


Qlume. 


2350 Qume Drive 
San Jose, CA 95131-1893 


1-800-LASER-55 


THE COMPANY WITH PERIPHERAL VISION = 


een amas 
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GREAT 

IBM PC 
SOFTWARE 
UNDER 
$10! 


! POPULAR SOFTWARE—Our best-sell- 
ing programs, just $7.95 each—exclu- 
sively designed and fully guaranteed 
ae Software ae | 


tens for $ $193 ony three for 
snore For Jest 


caso lerrcmr Ghai 


loan 

Fast win- 
dow design does all standard 
loan calculations, including 
missing factor option to calcu- 
late monthly payments at vari- 
ous interest rates Fast and 
easy printing of all tables. 


Ol-2-3 PROVTER Sideways 

Models Stop cutting and tap- 

ing your spreadsheet mod- 

ais. 2-2-3 Printer easily prints 

models of all spreadsheet pro- 

are sideways on your EP- 
ON or IBM dot-matrix printer. 


™ Interest 
” Adgusted 
= @llowabl 
* Subtract 
“ amount 9 
* Taxable 

” Federal 


5 

“ 

* 

a 

> 

s 

BX 
. 





fessionally- written business 
letters, suitable for many com- 
mon business situations, 
ready to use and customize 
with any word processing pro- 
gram. 


DRANNER MAKER nr 
Printed Banners trem 
PS Great program for special 
events—pnnits continuous 
banner messages In seven- 
inch high letters on your PC | 
pais Includes typestyies for | 
SON/IBM dot-matrix printers 


LUIMVEBTICALE Hight Bask 
Minanelad eels Includes the 
most commonly- used invest- 
ment calculations. Fast win- 
dow design Includes Future 
Value. investment and Annuity 
Retums, Regular Deposits and 
lots more, including fast print- 
Ing. 


Labels Great get: of; Lhasa 

program pants the filename 
contents of your disks in re- 
duced-aize on commonly 
available self-stick disk la- 
bels, on your dot-matrix 
printer. 


DTV BUSTERS Fast-Puved 
Adiien Help Bold 
Adventurer Buster Cheops 
reach the jewel-encrusted um 
at the top of Tut's Pyramid. 
Fun, fast. and very sneaky! 
(Color/Grephics req'd.) 


DCMOUALO CHESS A Good, 

Gheas Great beginner's 
Chess. Eight skill levels and 
hours of fun. .nothing like it at 
three times the price (Color/ 
Graphics req’‘d.). 
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SOLID SOFTWARE VALUES, PRICED FROM JUST 


om am oD om 





JOIN THOUSANDS Of SATISFIED IBM (AND COMPATIBLE) 
gotten more value for their software dollar with powerful Software Express/Direct products. 


9S. ALL 


PC OWNERS who've already 


r instant use 


pee 868, you may also order tess than this $10 00 minimum. 


CPROMCT MANAGER MARACER 

Superb value in a proyect man- 
agement package! An excellent 

ad completa coll PERT 

project manager for the PC 

Also features atures ull charting ca. 

pabilities (E2270691: 


CUNVENTORY CONTROL 
Good inventory contro! program 
for the small business 


(82270781) 82.50 


UME MANAGER Create 
inhinite custom databases for 
your own applications. An @x- 
cellent, full-featured database 
program al a super pnce 


(82270791, R2.50 








LBUSINESS MATH 26 
useful business math and sta- | 
tistica functions 
(62270981)83.50 


OOVEAPLATE MAKER Cc 


SONABM 
reqd) (62270951 





(ICALENDAS G2NER- 
ATOR Generate calendars for 
any month end year 
(62270961)$2.50 


DGOMPUTER TUTOR £:. 
cellent complate tutorial cov- 
the novice calor are te 
col and inter: 
active! (E2280971)/ $2.50 
DSPELL/TYPS TEACHER 
Excellant for young comput 
erisis. teaches a young child 
how to spell ang type at the 
heyboard (ColorGraphics 
reqd } (6228045 1)$3.50 


OPOUCH TYPER improve 
your typing skills with this 
series of keyboard drlis 








oe replecement for the DOS 


command with many more 
usetul features including file 
sort. file attributes many dra- 
play options and much mere 
(€3200182 





CSCREEN SAVER 
resident utility to ee 
screen bum-cut—aut 


| timed screen Dea {net er: 


cules or PCp_ compatible} 
(€2200341)6450 


COCIVEL Wiae GEROERAL 
Recreate the major baltles of 
the Cral War—see # you can 
beat History (62281751)75¢ | 


[RAST DRIVE Memory-resi- 
dent program cures disk honk 
and increases your disk drive a 
speed by simost 35% (Nat for 
PCy) (£3200451; 


CAVE VESTER Suspect o 
drive problem? Full diagnostics 
for your floppy drives 
{E2200461 


COMEMORY MAP 01: 
amount of memory allocat 
for each 


pro- 
gram (Not for PCjei 
(€3200541)75¢ 


CSPSON DRIVER Mo: 
imize EPSON power with two. 
rams Set different IBM/ 
printer fonts from 
OOS also memory resident 
‘ecreen utility to print entire 
1BM character set 
4€2220171)$2.50 
(LSrraR QUALITY 
PRINT A: tast_protessional- 
Jooning business letters! Tum 
yout El aM dot matrix 


Dinter imo & near letter quality 
| printer Ei20201,6050 


| (SUPER 8POOE sive 


Brinting time allows you to 
Brint documents white running 


other programs. 
(€3220461) $2.50 


CUMRINT FOOT SETTER 4 
program to custom configure: 
different fonts on any dot- 
matrix printer 


(€2220951) $250 





DENGI-DRAW Create com- 
puter art with your PC! Excel- 
lent basse graphics creavon 
Program using cursor keys: 
(ColortGraphics 

seqd } (62252191) $2.50 


CIMUSIC SCORING Com- 
pose and play music scores on 
your PC (Color/Graphucs req d ). 
(82251611)9%.50 


CPC PIANO PLUS Eiac- 
tronic Keyboard to play your 
own music 


(£225065 182,50 





DIM@AME FIMADIGE Excel. 
lent. versalie home financial 
analysis program. enalyze 
‘common household expend 
tures (82260191) 





FLOW CHARTER 
‘Draw flow charts using Lotus 
1-2-3 (req ) (A2270111) 7S 








(CARA CALCULATOR Handy 
retirement planning program 
calculates your (RA. 

much to deposit.net worth at 
future timp. etc 


{8228017 1)$2.50 





DCINGAE NEVENTORY cat 
alog your household belong- 

ings good for home insurance 
purposes (622602516250 


CRMORNYTHIE Inverest- 
Ing personal biorhythm cal 
culatoe (B2260911 ) 75 








GENEALOGY 
complete. excellent genealogy 
package to document femii 
ancestry (82260972) 





DIRAMBOM LOTTERY use 
the PC to generate random 
lottery numbers 
(82260912) 75¢ 


CMAME THAT Stare 
Nome states/capilats - uses 








given date (Color 


pen 
feq'd ) (E2202963,63-50 


OOSMB ATTACK Sunmarins 
tries to sink moving stips from 








SOFTWARE CHAMAAL Incredible software values carefully selected, evaluated and documented by our 
editorial staff . all programs shipped on high-quality diskettes 


Minimum order is $10 if these are 


us~—~order as many more as you like However, If you ‘one otha 





TAFROG simiter to the arcade 
favorite FROGGER 
(€2291171) 82.00 





DASTERONDE Doge and 
‘btast those coy space rocks! 
Great version of the clossic 
“Asteroids ” Not AT or PCjr 


compatiote (Color/Graphics 
read) (e5295301 $3.50 


(AMIBSILE ATTACK The 
fate of our Nation 1s in your 
hands! Defend major cities 
against & Surpries missile at- 
tack {CotorGraphics reqd ). 
(£3291191) $2.50 


LONE RED BARON Figrt 
aw wt 1 oe fight with the notori- 
while defanding 
va pel, bese Not PCr com- 
patible (ColorGraphics req'd }. 
(E3200181) 82.50 


@OLF A good 
gott game lor the armchair 
goiter (£2290271 S250 


DP ASTROLOGER An ex- 
cellent. inkaewet ing Astrology 
program Produces Star Charts 
and personmized Astrological 














CRAPCLEAR WAR A simu- 
lation of & global ther- 

monuclear war with the 
Russians (Cotor/Graphica 
reqd@) (82291251 


done 

ihe Monopoly board game 
lor'Graphies suggested 

(€3290381 $2.50 


CAnnTvoRt 
excellent adventure lantasy 
game (£2290781)\ $2.50 


SPECIAL COLLECTIONS 
HAMMEL COLLECTIONS AND SAVE UP TO 40% 
OFF THE PRICE OF REGULAR PROGRAMS — 
ORDERED SEPARATELY: 


THE BUSINESS COLLECTION $48.95 


[035 value-packed Software Channel programe for 
Business and Personal productivity - It’s our entire 
collection of Business programs In the Software 
Channel, and it's just $48.95 - you save $12.55 or 
20% off regulat prices (€1272091). 


THE GAME COLLECTION $65.95 


Save 40% OFF the price of all Software Channel 
Game titles in this play-packed Collection Includes all 
54 arcade, adventure. and strategy games - you save 


$45 30. (£1292092) 


OUR GUARANTEE: Your complete satisfaction with ail of our software products is our most important goal. If for 
any reason you are not satisfied with any program you purchase from Softwara Express/Direct, aimply retum it to 
ua, along with the original packaging. within 30 days of purchase. and your purchase price and shipping costs 


will be promptly refunded 


TO ORDER NOW, CALL TOLL-FREE: 


1-800-331-8192 


VISA or MASTERCARD accepted...In MI, call (313) 822-0603 


[Ili Software 








DIRECT™ 
NAME 
ADDRESS 
ciTy STATE zip PHONE 





lt use an; OIBM PC DPC XT IPC AT CIPCjr OCompag DOther (Specify): 
{Orders under $15.00, please add $1.50 shipping and handling). 
METHOD OF PAYMENT: (Check enclosed LIVISA (IMASTERCARD Enter credit card number below: 


Beédeh Jee 


ORDER TOTAL: §. 





 Stenature 
EXP. DATE 











HOW TO ORDER: Phene Orders: Call our Toll-Free number for fast shipment—VISA or MASTERCARD accepted. 


Mell Orders: Check the boxes next to the desired program titles. fill out address form at right, enclose check 
Sex 2286, 


Late my mail to settee 
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6 6TIRED OF GREAT DEALS YOU CAN'T BUY?9 9 


Order the PC-386. Not only a 
best buy (read on). But, it’s 
available, now ... when you 
call! The Regency PC-386 is a 
80386-based personal computer 
system that has better speed, 
compatibility, expandability, 
and performance than you've 
ever seen before. At a low price. 
Much of the credit goes to 
Intel’s new, high-speed, 32-bit, 
16MHz 80386 microprocessor 
oun which is twice the bus 
width of an IBM AT and up to 
four times as fast. (It will even 
support a 24MHz operation, 
once Intel makes it available.) 
This means it can run your 
present software at speeds up to 
20 times faster than a PC XT. 
The Regency PC-386's state-of- 
the-art technology gives you 
minicomputer power. The 32-bit 
motherboard architecture with 
1MB of 100 nanosecond chips gives 
you virtually instant data retrieval 
(18.5 Norton Speed Index Rating). 
You get expansion slots for both 
16-bit and 8-bit boards, and you 
can add up to 10 MB of 32-bit 
memory too. You also get provi- 
sions for a 4, 8, or 10 MHz 80287 
match chip for fast floating-point 
and transcendental computations. 
And pack the Regency PC-386 
with up to 16 MB of RAM, or vir- 





RT coma 


tual memory up to 64 million 
Megabytes. 

Get your work done faster than 
ever before. The Regency PC-386 
lets you peor asda as 
accountin s, design more 
intricate CADICAM erecta, 
create bigger spreadsheets, sort 
larger databases, author longer 
documents, develop better soft- 
ware, speed-up your network 
server, and run virtually all 
types of PC software in less than 
half the time you do now. 

The Regency PC-386 is the 
only 80386-based system on the 


market today supported by both 


a total satisfaction 30 day 
money-back guarantee and a 2 
year parts & labor warranty. If 
you're not completely satisfied 
within 30 days from our ship- 
ment date, we will personally 
send a UPS truck — at our 
expense — to pick it up, and 
you'll receive an immediate 
100% refund or exchange. 






















Regency PC-386 $3,495 
# PCVA-0010031 

Regency PC-386/20 $4,195 
{w/20MB 65MS HD) 
# PCVA-0010032 

Regency PC-386/40 $4,495 


(w/40MB 28MS HD) 
# PCVA-0010033 


CIRCLE 121 ON READER SERVICE CARD 


SUGG. PC VALUES 
RETAIL LOW PRICE QTY. 2-5 QTY. 6-10 


Dealer inquiries welcome, call (415) 461-0811. 


wh 


At these prices, why buy old 
technology? Order your 
Regency PC-386. It’s available 
anytime. We’re open 24 hours a 
day. 800-638-1900. 


REGENCY PC-386 BASE 
SYSTEM CONFIGURATION 


* Intel 80386 Processor 

* 32 Bit Architecture 

* Socket for 80287 Math Co- 

rocessor 

* 4.77, 6, 8, or 16MHz Switchable 

* 32-bit RAM: 1MB (100 Nano- 
second Chips), Expandable to 
10MB 

* 32K ROM, expandable to 64K 

° Network Compatibility: 3Com, 
Novell, IBM Token Rin; 

* 1 Serial and 1 Parallel Port 

* Real Time Clock/Calendar With 
Battery Back-Up 

° 4 Drive (2 Floppy/2 Hard Drive) 
Controller 

* 1.2 MB Floppy Drive 

* 7 Expansion Slots 

* 220 Watt Power Supply 

* AT-Enhanced Style Keyboard 


$2,995 $2,895 $2,795 
$3,545 $3,445 $3,345 
$3,845 $3,745 $3,645 





$400 BONUS. 
Call Today For Details. 
800-638-1900 


FAX your order, 415-726-3193. Or 
Telex your order, #62000031. We 
pay ieee within the Contin- 
ental U.S.. Cash, check, mone 
order, wire transfer, VISA an 
MasterCard accepted. A 3% sur- 
charge on ali American Express 
orders. 


137 Main St. 
Half Moon Bay, CA 94019 


Returned items must be in new 
condition, not modified or dam- 
aged, with all warranty cards, 
manuals, and packaging intact. 
Returns may not be sent direct 
without first calling and obtaining 
a PC Values Return Material 
Authorization (RMA) number. 


It's simple. 

With Intels Inboard™ 386/AT. 

It fits right into your IBM°AT or 
compatible, and gives you all the per- 
formance of a 386 system. 

Without having to buy a 386 sys- 
tem. (Which, if you've priced one lately, 
is about three times as expensive) 

Inboard 386 is based on the revo- 
lutionary 32-bit, 16 MHz 80386 chip 
we invented.So itl work with all the 


.f*2 5 wsenmeneaeene ¢ 
wth 
he 


software you've got sitting on your 


desk. As well as any add-in boards you 4 


may have hiding in your computer— 
like, just for instance, the Above” 
Board. Which we also invented. 

Inboard 386 lets you whiz thro 
recalcs with Lotus’1-2-3?And it 
makes your network server serve you 
even faster. In fact, itll make any 
program serve you faster. 

And with 386 control software, 


Inboard and Above are trademarks and Intel a registered trademark of Intel Corporation. IBM is a registered trademark of International Business Machines Corp. Lotus and 
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you can take advantage of exceptional To find out more, check with 4 
multitasking capabilities. Like put- your favorite computer dealer 
ting together a presentation while _ or call us at G00) 538-3373. 

your computer is downloading data. And see why Inboard 386 


(A slightly more efficient way of beats the system. 

doing business, 5 
Don't forget our five-year 

warranty. Or toll-free technical in 

support line. 


1-2-3 are registered trademarks of Lotus Development Corp. © 1986 Intel Corporation 
CIRCLE 511 ON READER SERVICE CARD 


to unlock the 80 
It will take PC-MOS/386™ 
The First 80386 Operating 
System. Specifically designed for the 
80386 computer, PC-MOS/386™ opens 
doors. Doors to more memory and 
multi-tasking. Doors to thousands 
of DOS programs as well as upcom- 
ing 80386-specific software. It's the 
gateway to the latest technology..., and 
your networking future. 


Memory Management 
Without js PC-MOS exploits 
the memory management capabilities 
built into the 80386. So, up to four 
GIGABYTES of memory are access- 
ible to multiple users and to future 
Se eee applications requiring 
megabytes of memory. 

Multi- Tecra Multi- 
User Support for One, Five or 
25 Users. PC-MOS/386™ allows 
up to 25 inexpensive terminals to be 
driven by a single 80386 machine. 
So the features of the 80386 can be 
utilized at every terminal. And it 
comes in three versions so you can 
upgrade your Beem as your com- 
pany grows...without having to 
learn new commands or install 
new hardware. 


TRADEMARK ACK 
L 1-2-4, WordSi 


Imagine the speed and power of a 
$100,000 minicomputer in a desktop PC cost- 
ing under $7,000. Now imagine all that power § 
going to waste because the Sperarans 3 system 
you chose was never meant to take advan- J 

tage of a computer this powerful. It will 
take more than just a “window environ- 
ment” or an outdated operating system 


MADE FOR 
THE 80386. 


PROGRAMS. 
















































Software Support for Thousands 


of DOS Programs. Although PC-MOS/386™ 
totally replaces DOS, it doesn’t make you 
ee your favorite DOS programs. So you 


s like Lotus 1-2-3, WordStar, 


run p) 

“ABASE Il and WordPerfect on the 80386. 
Best of all. it uses familiar commands like 
DIR and COPY-so you'll feel comfortable 
with our system. 


The Gateway to Endless 
Features. Distinctive characteristics 
like file/system security, remote access, 
file/record locking, and built-in color 
graphics support for EACH user set 
PC-MOS/386™ apart from all previous 
operating systems. 
the Doors to Your 
Future TODAY! Call The Software 
Link TODAY for more information and 
the authorized dealer nearest you. 
PC-MOS/386™ comes in single, five & 
25-user versions starting at $195. 


PC 





MODULAR ‘OPERATING SYST! EM 
) THE SOFTWARE LINK 


=, Developers of LANLink” & MutbLini? Advanced 


3577 Parkway Lane, Atlanta, GA 30092 
Telex 4996147 SWLINK 
FAX 404/263-6474 


For the dealer nearest you, 
CALL: 800/451-LINK 
In Georgia: 404/448-LINK 


OEM/Int’l Sales: 404/263-1006 
Resellers/VARs: 404/448-5465 
OEM /Deater Inquiries Invited 


RE LINKACANADA CALL: 200/287-0159 


ile a 





@ STEPHEN MANES 


VtEWPOtNTS 


HYPERTEXT: A 


BREATH OF AIR 


FRESHENER 


As buzzwords go, hypertext has everything it takes: a catchy sound, the promise of better days 
ahead, and the potential for total confusion. 








he claims for hypertext, this year's 

‘*visionary’* computer buzzword, 

are like a breath of air freshener. At 
first the bracing *‘mountain-clean scent*’ 
wakes you up; a moment later you realize 
everything in the room has the dubious 
odor implied by the quotation marks. 

Computer savants see nirvana in a mon- 
itor, then spend the rest of their days publi- 
cizing it. It's generally agreed that the term 
hypertext is the brainchild of computer 
guru Ted Nelson, whose goal seems to be 
putting all human experience on-line so 
that humans need never do anything but 
Stare at screens. In honor of our graphical 
age, this ‘‘nonidea that will not die’’ has 
been inflated to hypermedia. 

No matter. If there is a central idea here, 
it’s so simple that nongurus aren't likely to 
get all tingly over it. Essentially, hypertext 
is a way to link disparate fragments of in- 
formation. What this translates into in 
most current hypertext demonstrations is 
something like this: click your mouse on a 
listing in the table of contents and the arti- 
cle magically appears on your screen; click 


| on the word IBM in the article and a car- 


toon ogre shoots itself in the foot; click on 


| the secret word and the duck comes down. 


Sound familiar? Of course it does. The 
help screens in /-2-3 are prime examples. 
So are the context-sensitive help-plus-tuto- 
rial features of Microsoft Word. Nobody 
called them ‘‘Breakthroughtext’’ when 
they arrived. So what's the big dea!? 


KEEP OFF THE GRASS = Hypertext gu- 
tus claim this technique is in fact a whole 
new medium. The way it can link ideas in 








separate documents is supposedly **non- 
linear,’’ more like human thought than 
boring old ‘‘linear’’ books. **Multilinear** 
is probably more accurate: you can follow 
any number of predetermined Paths of 
Knowledge, but you can't easily walk off 
them and onto the grass of Unlinked Infor- 
mation. In fact, you may not even be able 
to see the grass. 

For didactic purposes, that may be just 
fine. I've seen demonstrations of Jane 
Austen and Robert Browning databases, 
with scads of historical and cultural infor- 
mation available at the click of a button. In 
these examples, the main difference be- 
tween hypertext and an old-fashioned 
*‘teaching machine’’ is that hypertext of- 
fers a multiplicity of paths instead of just 
one. This sort of system may function as a 
sort of ‘‘programmed learning™* that 
doesn't seem quite as *‘programmed’’ as 


earlier systems—a difference whose paral- | 


lel might be the difference in Russian free- 








dom under Khrushchev and Gorbachev. 

However, in the grand unified theory of 
hypertext, all human knowledge would be 
available on some giant computer, and us- 
ers could generate their own ‘*democrat- 
ic’’ series of paths, follow the path some 
great scientist used, you name it. One trou- 
ble, aside from the trivial problem of com- 
puterizing ail this data, linking it, and dis- 
seminating it, is that sooner or later there 
are so many paths that users end up spend- 
ing most of their time guessing which ones 
might actually be useful. 


A MAJOR PROBLEM How to create 
the initial links remains a major problem 
with hypertext. With a small system, hu- 
mans can do the work; still, this invites the 
errors and omissions that creep into paper 
indexes. If the indexer leaves something 
out, you'll find it only by browsing. 
Free-text searching—the ability to use 
the computer to sift through files that con- 
tain a particular combination of words like 
‘comedian and cigar'’—tends to cast a 
wider net but can be just as likely to omit 
important information. In this example, 
you would miss articles on Groucho Marx 
that happened to omit one of the two key 
words you were searching on. But this 
form of search—and more likely the more 
extended approach used ina promising PC 
program called Personal Librarian, which 
lets the computer algorithmically broaden 
your search and estimate the relevance of 
the articles it finds—is probably essential 
to making any big database truly useful. 
The skeptic may be pardoned for think- 
ing that hypertext encourages irrelevance. 
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Doing Business Since 1980 A Division of CW Marketing, inc. 








Your Hardware and Software Source 


Low Prices are BORN Here, _ yaa 
RAISED Elsewhere! > =: < 


SOFTWARE 


Word Perfect/ Lowest Prices On 
Word Perfect Library Bundle Microsoft Word 3.11 


r— vw. | - > mn 


INNOVATIVE SOFTWARE Word Pertect/ 
Smart System 3. 1 Now With Lan Word Pertect Library Bundie 


Easy Extra 5 
Leading Edge Word Processor. 2... 
Leading Edge W/P with Spef! & Merg . . 


Turbo Tutor yu. 
Typing Instructor. 
Typing Tutor It 


Chipper 

Comerstone . 
dBase... 
dBase Ill Plus 
ne I LAN 


Microsoft Senal Mouse 60 
Word Perfect (Ver 42)... . 


Wotdstar witutor 331 oslo ae ae be News Room Professional 
Wordstar ProPak 3316... 0.00. Nutshell PC Buss Plus Mouse (New Ver}... 
Wordstar 2000 2.0 ie aan 


RBase Clout (New Ver } 

RBase Ext. Report Wer {New Ver) .. Copy tN Option Board 
Masterpiece 
Masterpiece Pas... 
Microsoft Mach Jowindows Mouse 322 
MousePad by Mousetrac . . . q 
Summasketch 12x12 Tablet 


B iMict 
COR en: d To otf BPI-G/L AR AP, Payroll 
Cobol Compder (Microsoft} Peat scrosott Pro} Le Computer Assocates-GiL, AR, AP. 
Fortran Compiler (Microsoft) #0... 0. i es DAC Easy es ‘ounting 
Lattice C Comper. oe es a : DAC Easy Payroll... 

HAL ' on Macro Assembier (Microsoft) In-House Accourtant 

Lonss 1-2-3 Ver 201 ar Run C interpreter One White Pius 

rep . Ryan McFarlan Fortran. One Wate AR, AP. Payroll Bere, 

Lotus Report Wrrer ? ae ae ; Open Systems - GALAR.AP, Payroll 


Turbo Jumbo Pack (New Ver } 

Turbo Pascal w/8087 & BCD 
Dollars & Sense w:Forcast 
Tobias Managing Your Money 














| 


a i 


Alps 


A Models... 


Brother Printers 
Citizen Printers 


| 3510, 3550 


8810. 8850... . 


PH... 
le) op 
Po. 


lov. 
1092). 
$92. 
(595. 
{ 3131. 
| 3151 


| 10801, . 


Star Micronics . . 


Toshiba 


: OIG Gayot 


S41E 


351 Model. . . 


351 Color . 


1-800-426-6659 


Wr L. Tee 


TURBO PC/XT 


256K Memory, 360K Brand 
Name Floppy Drive, 

135 Watt Power Supply 
Slide Case, AT Style Keyboard, 
48MH, Clock Speed, 
(Keyboard Selectable), 

8 Expansion Slots 


ait 


RDER LINE 


Over $200 worth of 
Paperback Software Programs 


INCLUDES 
Fecernacn Writer 


jer 
ane Draw ft 

Turbo PC/XT w/640K & 1 Drive 
Turbo PC/XT wi640K & 2 Drives 
Turbo PC/XT wi640K, 1 Dive & 20 MG 
POAT 8 MHz wi512K, 1.2 Floppy Drive 
PC/AT 8 MHz w/l024K, 1 2 Floppy Dnve 
PC/AT 8 MHz w/1024K, | 2 Floppy, 30 MG 
MonGraphics Card with Parallel Panter Port 
Color Card w/Paratlel Printer Port 
Muitfunction Card wiSoftware 
Amber Monitor (TTL) 
Amber Monitor wiSwivel Tit 

Monitor (RG8} 
Sega Enhanced Graphics Card 
VO Card (Senal/Parattel] 
VO Card Senal'Clock Calendar} 
Enhanced Keyboard 
XT Rocket 286 Card 
XT Mutt 0 Card 


with 
each system 


HARPW ARE 


AST 
Six Pack Plus 


Color Card 

Graphics Card 

Graphics Card Plus. . 
Intel 


Above Board PS/AT 


Anchor Automation 
$1399 Anchor Express. . 


2099 Hayes 
2449 i 


$719 2008 
969 = 24008 
1429 Prometheus 
12008 w/Softw. ‘ 
1399 Other Models... . 
2299 US Robotics 
Password 1200 
nn Couner 2400 E . . 
Microbnk 2400 . . 


+ AD praca cartes 2 marafarnse s wararnee Ad 


Orchid 


Jet 386 Accelerator/AT . 

Tiny Turbo 286... 
Paradise 

Autoswitch 350 

Autoswitch 480 


Pius Development 


- Call 


3549 
» » Gail 
Princeton Graphics Monitors 


Qume 
101 Plus Gree 
101 Phas Amie 


Plus Hard Card 20 Megabyte . . 


Graphics Master 

Captain (No Memory] . 
Video-7? 

Vega Deluxe 


Bernoulli Box 
10 Meg . 
20 Me 
40 Me 


Segate 20 MG wD Cont 


COPIERS 


Canon PC-25 — *929 


Enhanced Graphic ‘Adaptor ; : 


You Pay Oe Gourd garg - We Foy te Ao 

Gare veerg & Hang 5 

Fore Av ayes ( ‘OMY waters ap fe Ba & Over 0 . 
wrareen. teem * 

$a) penod priviedge: & promononal rogram are hanced ty = 

fe manatacturey any 


Do Not Guarariee Martone Comunity 
Salen Are Pinas 2: 


eas Pekan Schoo Road / Phorres, Annona 85016 
© Order Line Hours Monday-Friday 700 am - 600 pm 


Sauda 900 
Aaa Orders C 


on 




















ANSA 
Paradax 
AMERICAN SMALL BUSINESS 
SYSTEMS 

Pradesign II 

ASHTON-TATE 

Dbose II! 

Fromework 

Multimate 

Multmate Advantage 
BORLAND 

Datobase Too! Box 

Grophics loolbox 

Lightning 

Reflex 

Sidekick 

Super Keys 

Turbo Jumbo Pack 

Turbo Pasco! (8087 8CD. 
Turbo Basic 

SPL 

AR, AP, General Accounting 





COMPUTER ASSOCIATES | 5 
Eosy Plus (windowing) 


Supercale IV 

Super Project Plus 
cosmos 
Revelatian 

DAC 

Easy Accounting 
Easy Payroll 

Poyrall Tutar 
Accaunting futon 
DIGITAL RESEARCH 
Gem Collection 
Gem Desktop 

Gem Draw Plus 
Gem Groph 

Gem Wardchait 
EXECUTIVE SYSTEMS 
X hee 

FUTH GENERATION 
Fastback 

PINOT GROUP 
Keep lrock Plus 
FUNK SOFTWARS 
Sideways 
HARVARD 
Presentotian Grophics 
Tatal Proyect Manoger Il. 
HOWARD SOFT 

lax Preporer 

CA Sup 

em 

DisployWrite IV 
DOS 31 

DOS 32 

JAVEUN 

Javelin 

LATTICE 

C Campiler 

Run 

LEADING EDGE 
Ward Pracessor w/Mail 
Merge & Spel! 











Easy Systems Accig [per module) 


ond Poyra! $175 00 eoch 
loventory, Job Cost and 

Church Manogement CALL 
BREAKTHROUGH 
Timetne $230 00 
Timeline Graphics $105.00 
BROWNBAD SOFTWARE 
Homebase $ 6400 
PC Outhne 64 00 
Ublines 93 00 
CENTRAL POINT 
Copy ll PC S 2400 
Copy ti Optians Boord 8000 
PC Toals 24 00 
CHIP SOFT 
TURBO IAX 
Personot Federal S$ 4500 
Persono! State S$ 2800 
Protessionol Federo! $180 00 
Professianal State $120 00 


CALL 
CALL 
$275 00 
265 00 


$500 00 


















































































Lotus 123 




































for full refun 











higher. 


INQUIRIES 





Lotus Report Writer 


+ Shipping cosls will not be refunded 

« No returns accepted withoul RMA # 

+ No returns on non-defective hordware 

+ Monagement reserves the right to chorge up fo 10°. restocking fee 

+ Stupping charge $3.00 per item in Calrfarnia, $400 per stem elsewhere This 
does not opply lo bulk orders Shipping casts for hordware items will be 


881-6096 


6 


All orders shipped 
within 24 hours! 


LOTUS CORPORATION 










MASHOBA 
$305 00 } Nutshell 
110 00 | NEW ENGLAND SOFTWARS 





















































Viewgen (Versian 2] 


+ Na sutchorge Visa or Mastercord 

+ Add $200 for COD—AIIC OD cosh or certified check only. 

« Prices subject to change withoul nohice 

+ Short shipments must be reported to us within 24 hours of receipt 
+ Non-defective goods must be relurned with seals intoct within 10 days of receipt 


cd 


+ Terms extended to Fortune 1,000 compames, government institutions, schools 
ond unwversities 








ORDER ONLY 





925 Canby Streel, Suite #103, Reseda, Califarnia 91335 
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$105 00 


Symphony 7 435 00 | Graph-tn-the Box {Pro} 
Symphany Spell Checker 10500 } Groph-in-the-Box {Unpro} $5.00 
Freelance Plus 35500 | panrucnker 
Graphwniter 32000 | Chipper $385 00 
Ho 10900 | PAPERBACK SOFTWARE 
MECA VP Planner $ 5500 
Managing Yaur Money $119.00 | vp info 55 00 
MERIDIAN PAUL MACS SOFTWARE 

Corbon eeny $10900 | Mace Unites $ 6200 
IInd chlo pieces PETER NORTON COMPUTING 
MICROGRAPHX Norton Advonced $ 7900 
In A Viton: $275.00 | Narton Utilines 52.00 
PC Drow 22000 | quai sorrwars 

MICROPRO Copywrite iw: zeta disk $ 3600 
Propak Ver IV 250 00 

WordStor 175.00 

Wor dStor 2000 245.00 

Wor dStar 2000 Plus 290,00) | atu $ 3200 
MICROPROSE sirotegc games ) Webster Spel! Check 3500 
Crusode in Europe $ 2500 | Webster Thesaurus 4500 
Decision in the Desert $ 2500 | New Warld Wrile 79 00 
F 15 Strcke Eagle 2200 
Silent Service 2200 

Sola Flight 22.00 
MICRORIM Disk Optimiser 
R Base System V $36500 | Double DOS 30 
MICROSOFT SOFTSTYLE 
C Compiler (Version 4 $265 00 | Printwarks S$ 3800 
Chort ‘ 18500 | Printworks flaser 6B 00 
Cobol Compile: 41500 | sorrwart GARDENS 
Fortron Compher (Version 4) 28500 | Don Br cklin s Dema Progrom § 6000 
Macro Assemble: 90 00 
f SOFTWARE OROUP 

Multplon 125.00 | Freby §335 00 
Project (Version 3 265/00' {/Pencee, 

GurckiBavc 6200 | SOFTWARS PUBLISHING 
Windows 6200 | FirstChaice 98 00 
Word (Version 3 1 28500 | Pro Writer npiee 
Flight Simulator 3300 | ProFile 142.00 
Learning DOS 3200 | SOFTWARE RESEARCH TECHNOLOOT 
acaoanae Smavtkey S 3600 
Crosstalk XVI $ 9900 | Smartkey w/Smartprint 4900 
Crosstolk Mk IV 15500 | SOFTWARE TooLs 





















SPRINGBOARD 
Newsroom Pra 
Cerbficate Maker 
STERLING SOFTWARE 


7900 
3600 















































Intelligent Backup. $ 8000 
SUMMIT 

Better Basic $155 00 
SYMANTEC 

O&A $205.00 
T/ MAKER 

Click Att Personol Publisher $1500 
TURNER HALL 


$Qz S 5800 






Ari Gollery | 
Act Gallery Il 
PrintMosler 
Newsmaster 
WORDPERFECT CORP. 
WordPerfect 
WordPerfect Library 
WORDTECH 
Quicksilver 

MS DOS Lrbrories 
LAN File Server 

DBXxL 

XEROX 

Venturo Desktop 


$580.00 

Fei HARDWARE 

7 3 t 2 
AMDEK 
JOA 
AST (exponston cards} 
Rampoge AT 
Rompage PC 
Siw Pack 
€. FLOW printers) 
C310 
C315 




















































$149.00 





44500 
260 00 
165 00 


















CALL 
CALL 








PusITSU 

PC Hall Height Drive 
WERCULES 

Graphics Plus 

(om 

ProPrinter 

PraPrinter XL 

ASE 

PC Mouse & Dr Holo Il 
(eeres, 

Above Boord AT 128 
Above Board PC 64 
Above Board PS 256 
8087 (18M) 

80B7 (8 mhz 

80287 

MICROSOFT 

Mause iserral 

Mouse (bus; 

Moch 10 

wise 

1401 Multisyne Monitor 
PARADISE 

EGA Auto Switch 


S$ 8500 









185 00 





$420 00 
650 00 


$105 00 








































$375 00 
240 00 
340 00 
115.00 
160 00 
185 00 





$127 00 
120.00 
380 00 

$575.00 

$355.00 


$650 00 





























PLUS 

The Hard Card 20 meg 
PRACTICAL PERIPHERALS 
Madem 1200 (Infernal) 
Madem 1200 (Externol) 
Muitifunction Card 


$130 00 
17000 











w/1200 Modem 300 00 
Complete System 160 00 
SEAGATE 








20 MB Hard Drive 
w/Wd Cantroller 

SIGMA DESIGNS 

EGA Cord 

TOSHIBA 

321 SP 

34) 

U.S. ROBOTICS 

Dnect 1200 [ext } 

Direct 1200 (int) 

Direct 2400 (int 7. 

6-H Modem Coble $ 

6-fi Parollel Printer Cable 

Sutge Protectors 


$445 00 
$390 00 


$555 00 
750 00 







































@ STEPHEN MANES 


What the user can end up with is little more 
than a series of footnotes, marginalia, and 
**see also’’ references—items that have 
historically been relegated to second-class 
citizenship in the good old book format, 
with the added benefit of not having to 
stare at a lousy screen display to read them. 
The argument that one can employ hyper- 
text techniques to create wildly complex 
multimedia ‘*documents’’—say, a frame- 
by-frame exegesis of The Texas Chainsaw 
Massacre and its subtle relation to the 
brushstrokes of Monet, the concepts of 
Wilhelm Reich, and the dissonance of 
Spike Jones—is not without interest, but 
not exactly something you couldn’t do 
with a videodisk and a book. Indeed, when 
you boil it down to its rudiments, hypertext 
seems to make one major claim: it makes 
computers work almost as well as books. 


CHANNEL-HOPPER In fact, hypertext 
may work almost as well as your TV’s re- 
mote channel-selector. Studies have al- 
ready discovered that long blocks of text, 
or those that express more than one idea, 
don’t work well at all inhypertext systems. 
No surprise: since you can exit the ‘*main 
line’’ document at will, you’re likely to 
**change the channel”’ at the earliest symp- 
tom of boredom—an excellent way to hit 
the world’s cultural high points but avoid 
anything resembling depth. 

Despite the theoretical ‘‘creativity”’’ of 
“‘nonlinear’’ thinking, good thinkers tend 
to use boring old linear logic more often 
than not. Despite the 20th-century avant 
garde’s inclination to believe that there is 
some sort of magic to multimedia and cu- 
bistic approaches, there is ample prima fa- 
cie evidence that the stodgy linearity of ‘a 
good yarn,”’ ‘ta tune you can hum,” or 
“‘step-by-step instructions’’ satisfies some 
innate human need for order. There’s also 
something to be said for the dumb linear 
idea that “‘you're done’; with hypertext, 
there’s always another alley of explora- 
tion, more often than not, a blind one. A 
recent article on hypertext showed how 
with four simple clicks anyone could whiz 
from an article on indoor lighting to a total- 
ly unrelated piece on diamonds, what the 
article omitted to say was why in the world 
anyone might want to. 

Hyperbole to the contrary, hypertext 
doesn’t seem to be a new medium; it may 


PC ee JUNE9, 
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VIEWPOINTS 


not even be a medium at all. As a way of 
looking at the adaptation of some simple, 
useful, and fairly long-standing techniques 
to computers, it does have something to of- 
fer. But the term has been around for more 


IOLINE L700 Somatane 


sessed oat , 
solution: c 
Speed: 20 ips axial, 23 een © 
Media size: Any tize Ingn 18" 

to 37.5" wide x 81” long. 
Software: 300 CAD/CAE aliens 
‘Options: Muilti-pen thanger (up to 2G), 
HyperBUFFER (queues multiple plot 

re On ar ee ae 
Interface: RS-232 t 4 


@ 


Sure, it's twice as fast 
and has twice the resolution 
of our popular LP3700 Piot- 
ter. But beneath that racy 
exterior, the most important 
thing about our LP4000 is 
the same thing we've been 
selling for years: The best 
possible performance at the 
lowest possible price. Our 
specs say it alll 

Discover loline. Contact 
your dealer or OLINE Corp., 
19417 36th Avenue West, 
Lynnwood, WA 98036. 
(206) 775-7861 
Telex No: 4949856 IC UI 


IOLINE 


CORPORATION 


bake!’ 


aww wT 
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than 20 years, and the implementations 
thus far have been less than dazzling. May- 
be it’s time for the hypertext hypers to stop 
making artificial pine-scented claims and 
let in a few gusts of sanity. Pu 


OUR NEW LP4000 
IS NOTHING NEW. 


1987 





WYSIWYG 


The term WYSIWYG (what-you- 
see-is-what-you-get, pronounced 
whizzywig) refers to the electronic 
representation of text and graphics on 
a computer terminal just as they would 
appear to you on the printed page. 


WYSIWYG screens have gained wide 
acceptance in desktop publishing 
systems because they integrate form 
and content during all stages of 


document development, improving the 


flow of ideas between designers, 
authors, editors, illustrators, reviewers 
and production staff. 


We offer two very competitive desktop 


publishing systems, as well as a host of hardware 
and software options, to increase your publishing productivity. 


System One 

High-Speed DP-286 (10MHz) Intel 80286-based 

IBMe -AT compatible computer with 1MB of RAM 

and Phoenix ROM BIOS. System features AT-style 

keyboard and mouse, 1-2MB diskette drive, 200-watt 

power supply, clockicalendar with battery backup, and 

MS-DOS, version 3.2. 

Twelve-Inch, High-Resolution Flat Screen 
Monochrome monitor (720 x 350 


non-glare 

tilt and swivel base of comfort and 

reduced eye strain. 
Second-Generation Hewlett-Packard LaserJet Series Il 
laser printer with cable and 512KB print buffer 
(expandable to 4.5 MB). The versatile 8-page-per- 
minute Series [I prints a range of page sizes. 
Formatted 20MB Seagate fixed drive. This high-speed 
drive (65-millisecond average-access-time) is shock 
resistant for rugged use. 
Microsoft Windows. A multitasking, DOS-enhancing 
environment. Windows includes a word processing 
Program, a paint program, communications manager, 
alarm clock, calendar, memory manager, card filer, 
and task switching program. 
Aldus PageMaker, the program that started the 
desktop publishing revolution. Build graphic 
elements, create or change fill z 
patterns, line widths, type styles and 
sizes, and wrap text around graphic Fs 
objects. Create and store formats for 3 % 
ei gas li ied ~ 


$3995 
Options 


Hewlett Packard ScanJet Scanner. This flatbed 
desktop scanner enables you to add existing 
drawings, logos, photographs, or 








other graphic images to your sl 
desktop applications. Scanjet 

offers exposure, scaling, and ¢ Ske 
resolution controls. An wm 


optional 20-page document feeder is available. 


$1495 





$665 


System Two 

High-Speed DP-286 (10MHz) intel 80286-based IBM* 
-AT compatible computer with IMB of RAM and 
Phoenix ROM BIOS, System features AT-style 
keyboard and mouse, 1.2MB diskette drive, 200-watt 
power supply, clock/calendar with battery backup and 
Microsoft DOS, version 3.2. 

Full-Page High-Resolution WYSIWYG Monitor (736 
x 1008 pixels). This powerful full-page (portrait- 
screen) displays text and graphics at 100 dots per inch 
resolution. Special video adapter with parallel printer 
port is included. 

Formatted 40MB MiniScribe fixed disk drive. Provides 
high-speed (28ms) disk accessing for superior 
performance. 

Second-Generation Hewlett-Packard LaserJet Series 11 
laser printer with cable and 512KB print buffer 
{expandable to 4.5MB). The versatile 8-page-per- 
minute Series II prints a range of page sizes. 
Microsoft Windows. A multi-tasking, DOS-enhancing 
enviroment. Windows includes a word processing 
Program, a paint program, communications manager, 
alarm clock, calendar, memory manager, card filer, 
and task switching program. 


Aldus PageMaker, the program that started the 
desktop publishing revolution. Build graphic 
elements, create or change fill 
patterns, line widths, type styles and 
sizes, and wrap text around graphic 
objects. Create and store formats for 
newsletters, textbooks, ads, or other 
documents. 


$5995 


Ventura Publisher Software, part of the Xerox 
Desktop Publishing Series, is one of the best 
desktop publishing programs available for for PC- and 
AT-class machines. Ventura === 


integrates text and graphics ~~ a... 
from numerous word a a4 


processing, graphics, and — 
spreadsheet programs. A wide selection of 
predesigned layouts is included or create your own. 
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Desktop Publishing 


That's why we chose WYSIWYG, 

as the name of our company. We 
view WYSIWYG- equipped desktop 
publishing systems as the best tools for 
solving your publishing problems. We 
have combined what we think are the 
most innovative publishing hardware 
and software packages on the market 
to provide you with cost-effective 
desktop publishing solutions. 














































You don’t have to be 
a desktop publishing 
expert to get started with 
your DP-286 system. Each 
desktop publishing system 
includes a special step-by-step 
installation booklet. 


2-MB LaserJet Series II 
Expansion Memory 


aeien  igieD 
$275 


Microsoft Word 
Version 3.2 
IBM-AT is a registered trademark of Intemational Busness Machines 
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FANCY FONT 
FINAL WORD I 
HARVARD 
PROFESSIONAL 
PUBLISHER 
MICROSOFT 
WORD 3.1 
MULTIMATE 
MULTIMATE 
ADVANTAGE-NEW 
LOTUS MANUSCRIPT 
OFFICE WRITER! 
SPELLER 5.0 
PAGEMAKER 
PFS: PROF WRITE 
TURBO LIGHTNING 
VENTURA PUBLISHER 
VOLKSWRITER 3 
WDRD PERFECT 4.2 
WORDSTAR PRO 4.0 
WORDSTAR 2000 + 
XYWRITE ll 


CLIPPER 

DB XL 

DBASE Ili PLUS-NEW 
FOXBASE + 
GENIFER 

KMAN 2 
PARADOX 

PFS PROF FILE 
Q&A 
QUICKSILVER 

R BASE SYSTEM V 
RAPIDFILE 


REFLEX 
REVELATION 


ENABLE 
FRAMEWORK Il-NEW 
JAVELIN 

LOTUS 1.2.3 
LOTUS HAL 
MULTIPLAN 
OPEN ACCESS II 
SMART SYSTEM 
SUPERCALC 4 
SYMPHONY 
CARBON COPY 
CROSSTALK XVI 
CROSSTALK MKIV 
RELAY GOLD 


SMARTERM (PERSOFT) 
SMARTCOM II 


SPSSIPC + 
STATGRAPHICS 
STATPAC GOLD- 


WALONICK 
SYSTAT 


$139 
$229 


$389 


$269 
$249 


$279 
$359 


$249 


$119 
$ 65 
$569 
$145 
$195 
$249 
$289 
$199 


$ 389 
$ 99 
$415 
$219 
$ 209 
$299 
$ 369 
$145 
$219 
$339 
§ 349 
$ 239 
$ 89 
§ 499 


$339 
$415 
$Call 
$309 
5 109 
$125 
5 289 
$429 
$319 
$4ag 


$119 
$ 99 
$139 
$159 
sCall 
$ 99 


$899 
$469 


$399 
$469 


*CALL FOR SHIPPING COSTS 


YUfC-Uy 


‘on all orders over $1000.00, credit card orders 
and prepaid orders 


. we 
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CHARTMASTER §209 
DIAGRAPH $309 
CIAGRAM MASTER $189 
FREELANCE PLUS $349 
GEM DRAW + $189 
GRAPHWRITER COMBO $349 
HARVARD PRESENTATION 

GRAPHICS $229 
IN-A-VISION §289 
MAPMASTER 5219 
MS CHART $169 
PC PAINTBRUSH PLUS $109 
PICTURE PERFECT $245 
PRODESIGN II $159 
PUBLISHERS 

PAINTBRUSH $219 
SIGNMASTER $139 
WINDOWS/DRAW $159 
CROSSTALK XVI $399 
DBASE Ill LAN PAK $599 
KMAN2 $899 
MULTIMATE $599 
MULTIMATE 

ADVANTAGE 5729 
REVELATION $239 
WORD PERFECT 

SERVER $209 
WORD PERFECT 

STATION § 75 
BPI $179 
GREAT PLAINS $ 499 
COMPUTER ASSOC $ 399 
ONE WRITE PLUS $159 
OPEN SYSTEMS $ 409 
GEM DESKTOP $39 
LOTUS METRO $a5 
MS WINDOWS $85 
SIDEKICK $59 


cme 


HARVARD TOTAL 


PROJECT MANAGER II $329 


MICROSOFT PROJECT 
PROJECT SCHEDULER 
NETWORK 
SUPERPROJECT PLUS 
TIMELINE 2.0 


APL + V6.0 
COPY WRITE 
FASTBACK 
LATTICE C 
NORTON ADV 
UTILITIES 
MICROSOFT C 
COMPILER 
MACE UTILITIES 
MS FORTRAN 4.0 
1DIR + 
QUICK BASIC 
TURBO BASIC 
TURBOC 
TURBO PASCAL 
TURBO PROLOG 
XENIX 


ORG + 
INTERACTIVE 
EASYFLOW 
SMARTNOTES 
VP EXPERT 
EUREIKA 
SIOEWAYS 


AST PREMIUM 286 

WYSE 286 PC 

PANASONIC BUSINESS 
PARTNER 

TOSHIBA 3100/1100 + 


“Electronic Workspace” 
from 


@ me” 


Do Wordprocessing, Spreadsheets, Database and 
Graphics all on one screen at the same time. 


Normally priced 


at $99°95 


yor’ 


with purchase over $1,000. 


AMDEK 3104 












$149 
AMDEK 410A $ 169 
$249 AMDEK 800/722 -$409/519 
AMDEK 1260 $ 779 
$379 NEC MULTISYNG $579 
$319 PRINCETONHX-42 $439, 
$259 PRINCETON MAX.126 $189 
PRINCETON HX-12E $529 
SONY MULTISCAN $699 
$369 
$45 Re. 
$88 ATIEGAWONDER+ 5279 
HERCULES GRAPHICS 
s 89. CARDPLUS $189 
HERCULES COLOR 
CARD $159 
$772 NeCGB! $409 
$279 PARADISE AUTO 
79 SWITCHEGA480 $399 
$ $8 OUADEGAPROSYNC $339 
$ bg OUADRAM EGA + $269 
$ 88 TSENG EVA azo $369 
$88 VIDEO7VEGADELUXE $399 
$ 89 
SCall  Moce rs 
HAYES 1200 $379 
HAYES 12008 $359 
$ 89 HAYES 2400 $579 
HAYES 24008 $529 
$125 MIGENTPOCKET $159 
$ 49 TRANSET 1000 $279 
$ 59 USROBOTICS1200 $139 
$ 89 USROBOTICS12008 $109 
$ 39 USROBOTICS 24008 $169 
VENTEL 2400 $409 
VENTEL 24008 $409 
WATSON $339 
SCall Emulation Board 
SCall AST 5211-114 $ 629 
FORTE PJ $775 
sCatl IRMA $728 
SCall SMART ALEC5251 $589 
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NO & 


AST ADVANTAGE 


(128K) 
ASTBPAK PLUS (64K) $189. 
AST I/O MINIT $119 
AST PREMIUM $169 
AST RAMPAGE PG $279 
AST RAMPAGE AT $439 
INBDARD 386AT $1350 
INTEL ABOVEBOARD —SCall 
ORCHID 386 $949 
PCTURBO268(1MB) $749 
PC TINY TURBO 268 $449 
OUADBOARD (0K) $109 
EPSON EX-1000 $ 549 
EPSON FX 86E $ 359 
EPSDN FX.286E $ 499 
EPSON LQ-1000 $ 875 
HP 7475A $1499 
HP LASERJET II $1875 
NEC 3550 $ 789 
OKIDATA 192 + $ 379 
OKIDATA 193 + $ 549 
OKIDATA 292 $ 539 
OKIDATA 293 $ 969 
TOSHIBA P321 $ 499 
TOSHIBA P341E $ 769 
TOSHIBA P351 

MODEL2 $1049 
JOMEGA 20 + 20 

WIINTEG $2599 
IRWIN 120D 20MB 

INT $ 489 
IRWIN 145AT 40MB 

INT 5 679 
IRWIN 445 AT INT $ 879 
MOUNTAIN 

BERNOULLI 20 $1599 
PLUSHARDOCARO 20MB $ 875 
PRIAM 42MB AT $799 
PRIAM 8OMBAT $1099 
SEAGATE 225 WNT $349 
SEAGATE ST236 WiINT 5 389 
SYSGEN SMART IMAGE 

60MB (INT) $ 919 
TALLGRASS $ Call 
TECMAR OIC-60AT TBU 

(INT) $1199 
ARGNET $Call 
AST PC NET $Call 
NOVELL $Call 
ORCHIO PC NET $Call 
KEYTRONICS 5151 $189 
KEYTRONICS 5153 $299 
MICROSOFT MOUSE = 5129. 
PCMOUSE/PAINT + $109 
CURTIS RUBY $ 59 
DATASHIELD S-100 $ 89 


GILTRONIX SWITCHES 5Call 
LOGICAL CONNECTION $ 329 


MASTERPIECE PLUS $129 
MICROFAZER II $ 269 
256K RAM SET $ 39 
8087 MATH CHIP $119 
60287 MATH CHIP $189 


iy 00. 
TELEX: 421047 ATEN Ut 
FAX: 718-972-8346 
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Box 729, Brooklyn, NY 11230 


@ STEWART ALSOP 


complain about them a lot, but that’s 
only because I use them so much. In 
| fact, I like computers so much that | had to 
| move into anew office to get enough space 
| to set them all up. (All six of them: that is, 
two PCs (a Compaq Deskpro 286 and an 
AST Premium 286), two Macintoshes, an 
Atari ST, and a Commodore Amiga.) 

But last week | began to get really irri- 
tated. I mean | began to get angry. Last 
week three computer manufacturers obso- 
leted me. Well, actually, they obsoleted 
two of my computers. 

The two manufacturers were Compaq 
and Apple. Compaq introduced a new ver- 
sion of the Compaq Deskpro 286 desktop 
computer, which features a 12-MHz 
80286 processor. Apple introduced a new 
Macintosh Plus called the Macintosh SE, 
which has a built-in slot and hard disk and 
is about 20 percent faster than the ones I’ve 
got. The reason they obsoleted my com- 
puters is that neither company gave me a 





[= computers. | really do. I know I 





way to add these new features to my exist- | 


ing computer. 

As many of you know, I bought a Com- 
paq Deskpro 286 just about a year ago. It's 
an 8-MHz model, which was a real 
screamer at the time. The 80386 processor 
hadn’t been officially announced yet. IBM 

| was still selling a 6-MHz computer based 
on the 80286. And PC’s Limited had just 
introduced its 10-MHz version. I got my 
Deskpro from 47th Street Photo, so I got a 
good deal on it, and it has served me well. 

| Being on the leading edge is important 
to me, since my job is to know what's hap- 
pening in the computer industry. I figured 








VIEWPOINTS 


MOTHERBOARDS 
AND APPLE PIE 


The American Dream keeps us moving forward, exercising the right to go yet another step 
further. Maybe it's time to establish the right to an upgrade. 


that I could get a good 2 or 3 years out of 
my Compaq before | would begin to feel 
that I was falling behind and had to acquire 
anew computer. Now here it is just | year 
later and Compaq has managed to intro- 
duce three new computers in the interim: 
the Compaq Deskpro 386, the Portable III 
(also running at 12 MHz), and the Deskpro 
286-12. 

The Deskpro 386 is a different class of 
computer: it has a different processor, and 
Compaq built a new bus into it so it could 
use fast 32-bit memory. And it was priced 
at nearly twice as much as my computer, 
so it didn’t affect me. The Portable III is a 
different kind of computer, one that you’re 
supposed to lug around from time to time, 
which you definitely don’t do with a Desk- 
pro 286 (which weighs $8 pounds accord- 
ing to Federal Express). So the Portable III 
didn’t affect me either (although | did won- 
der what people who had bought a Portable 
II thought of the III). 











OUTINTHE COLD But the new Desk- 
pro 286 is essentially the same computer I 
bought a year ago: same price, same box, 
same basic features with the single excep- 
tion of a different version of the processor 
that runs about 50 percent faster than the 


one I have. In fact, it replaces the Deskpro | 


286 that | bought as Compaq’s mainstream 
desktop model. So I now own a computer 
that's no longer being manufactured by the 
company that made it. 

I'm a reasonable person and fully un- 
derstand Compaq’s need to remain com- 
petitive. But I also expect to be treated like 
a rational, intelligent, paying customer 
(even if I did buy from 47th Street Photo). 
While my computer is just as useful as it 
was 2 weeks ago, | feel as though Compaq 
has just thumbed its nose at me and said, 
“*You fool, you should have waited.” 

The problem is that Compaq has given 
me no way to get the higher-speed proces- 
sor that it trumpets as being so important. 
Indeed, as far as Compaq is concerned, I 
must go out and buy a new computer if I 
want to run my programs 50 percent faster 
than I do now. Of course, if I asked presi- 
dent Rod Canion or one of his Canionites, 
Compaq would probably tell me that I 
could just as easily buy a 12-MHz acceler- 
ator board for my old computer and get all 
the benefits of the new model. 

But Compaq doesn’t make accelerator 
boards for its customers, and from every- 
thing I’ve heard about upgrading comput- 
ers, the add-on boards that create the most 
problems are accelerator boards, since 
they make a computer run faster than it 
was designed and tested to run. I’ve had 
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enough problems with my computer with- 
out taking chances on boards that might 
mess it up in mysterious ways. 

It would be easy enough for Compaq to 
solve this problem by making and selling 





Ung Phas sofiwase creates high quality org chatte nm 
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me an enhancement board that it certifies 
or at least by certifying another company’s 
accelerator board. What I would like bet- 
ter, though, is a sense that Compag really 
does care about the fact that | bought its 


s. Une any LSM LG ob compatible 


Managers, new Org Plus is the quick, 
professional way to promote your organization 


Organization charts are essential louls for 
planning, budgeting and communicating. 
Now Org Plus™ gives you the advantage 

of a qualily chart that's always op-lo-date. 


Simply type names, titles and comments 
into a display thal shows each manager and 
their subordinates. Then let Org Plus do the 
hard work. 

Org Plus automatically draws and spaces 
the boxes, centers the text and precisely lays 
out the connecting lines. The chart is sv 
exact you can use it in any situation, 
no maiter how formal. 

Yet, with a typical printer you 
have your chart in only 3 minutes. | 


Choose from 7 chart alylea and 8 box 


Order today risk free 


30 day money back guarantee if nol salisfied 

for any reason. To order, call 415-794-6850. 
“Nothing else [works] as quickly or neatly 

as Org Plus... handy accessory and worth 

every penny of its reasonable price.” 

—Bill Howard, PC Magazine 1/13/87 


Org Plus 
$ 69 9 5 plos shipping. Includes User's 


Guide and telephone support. 


for quick and easy 
organization charts 


V7 ete at Tae 685 


Fremont, CA 94537 | 


Send Org Plos for my IRM UC or compatible. Reqoires 256Kb 

| RAM and a printer or HU 
$69.95 plus $3.00 shipping, $72.95 total. In CA add $4.90 lax. | 

Oorsitte US—ta'l Money Order or Credit Card onts. 

| — VISA MC _ AmerEx — Check (US only} — PO (US only) | 





plotter, 


styles—even mix different styles in | Card No. 5 | 
a single chart. And you can add, rei ee 2 —$<$<$$—— 
delete or move employees lo keep | aaa SSS | 
pace with changing organizations. | Company | 

As yoo grow, charts can expand to | Address. | 
handle hondreds of employees. City State Zip 


© 1966 Benner Hue Seltware Incorporated Maun efticen at 
Fountain Square. 
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computer a year ago and that it ts actively 
thinking about how to keep me current. 


ITS JUST NOT CRICKET The reason 
I want this is because | happened to be in 
London last December and discovered a 
British computer company that is develop- 
ing just that sort of awareness of its exist- 
ing customers: Apricot Computers Plc. 
Apricot used io make a generic MS- 
DOS computer that wasn't completely 
compatible with the IBM. As with U.S. 
companies selltng similar semicompatt- 
bles, Apricot began to get into trouble in 
late 1984 because the British started buy- 
ing IBMs and strict compatibles. Last year 
Apricot introduced a completely compati- 
ble, high-performance machine called the 
Xen-i. The company designed the mother- 
board of that computer to be exactly the 
same size as the motherboard of its older 





MS-DOS computers and offered its | 


100,000 existing users a simple mother- 
board swap so that they could switch to a 
fully compatible computer without buying 
a whole new machine. 

Apricot went even further: it publicly 
committed to continue introducing new 
computers based on the same-size mother- 
board so that, when it introduced an 
80386-based machine, not only its MS- 
DOS customers but its 80286 customers 
could swap motherboards and stay com- 
pletely current. Apricot’s customers have 
reacted enthusiastically, giving the compa- 
ny asolid third-place position in the British 
market, behind Amstrad and IBM. 

The question | have is: Why can’t a 
class company like Compaq do the same 
sort of customer-sensitive product plan- 
ning and give people like me a reliable, 
comfortable way to bring my machine up 
to date? The basic idea of swapping moth- 
erboards is not unheard of. Indeed, Ap- 
ple—the other company to obsolete me 
last week—has done it twice, first with the 
upgrade from Macintosh 512 or 128 to 
Macintosh Plus and second with the up- 
grade from Apple He to Igs. 

With a motherboard swap for my 8- 
MHz Deskpro, I wouldn't worry about ac- 
celerator boards or popping chips off my 
existing motherboard, and I'd have a clear 
indication that Compaq appreciates my 
business and wants to keep getting it. [Is 
that too much to ask? ae 
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1-800-354-7330 


| With System 
| Aor B Only Cor D Only 


——_[—), LL | aT 
= = CVit...... TURBO PC/XT 6-8 Miz Switchable, 512K RAM Expandable 


256K Memory, 360K Brand Name Floppy Drive, | lili, to 1MB on Motherboard, a 1.2MB Floppy Drive, 
135 Watt Power Supply Slide Case, / 192 Watt Power Supply, Dual Hard Drive 


aaa. AT Style Keyboard, 4-8MHz Clock Speed, ree & Floppy Controller Card, AT Style Keyboard 
BR Os: ath (Keyboard Selectable), 8 Expansion Slots ' and clock calendar with Battery Back-up. 


SYSTEMA SYSTEMB SYSTEMC SYSTEMD 
MIT XY Monochrome System MIT XY Color Syatem MIT AT Monochrome System MIT ATColor System 
MIT Turbo XT MIT Turbo XT MIT 6 MHz AT MIT 6 MHz AT 
MIT Monographice Card MIT Cotor Card MIT Monographics Card MIT Color Card 
With Panter Port With Panter Port With Printer Port With Panter Port 
MIT Amber Monitor MIT AGB Color Monitor MIT Amber Monitor MIT RGB Color Monitor 
With Swivel Tilt Stand With Swivel Tit Stand 
MIT VO Serial Clock Card MIT VO Serial/Clock Card MIT AT Multl! ‘0 Card MIT AT Mutti V0 Card 
MIT 4 Outlet MIT 4 Outlet MIT 4 Outlet MIT 4 Outiet 


Surge Suppressor Surge Suppressor Surge Suppressor Surge Suppressor 
Turba PC XT w 640K 8 1 Onve with System Order Only 379 = Turbo PC XT w 640K 8 1 Drive 8 20 MG with System Order Only 


Turbo PC XT w 640K 8 2 Drives with Syetem Order Only 456 Turbo PC: XT wi640K. 1 Dnve, 30 MG with System Order Only 
PC AT 8 MHz w 1024K. 1.2 Floppy mith System Order Only 980 PC ATS Mitz wi1024K. | 2 Floppy 30 MG with System Order Only 


Hardware 


WORD PROC 
Lending Edge Word Procestor 
Leading Edge WP with Spel & Mery... 


Word Pertect (Ver 4.2). . 
‘Wordstar wiTutor 3.31, . 
Wordstat Pro Pack 3.31. 
Wordstar 200020... 
‘Wordstar 2000 Plus 20 . 


Dokars 8 Sense wiorecast . . 
Totnas Managing Your Money, . 


( 
Click Art Personal Publisher 
Harvard Professonal Publisher 
Newsmaster . 

Venera Pubiitung 


Manet MD-2 [Oty 100) 
Manel! MD-2HP (Oty 100} 


351. Cor, 


Gume L 
101 Pas Green. . 
10) Pais Amber . 


Turbo Jumbo Pack [New Ver | 
Turbo Pascal w8087 6 BCD. 


and Masteres No APO. FPO. or international orders. please 
+ You Pay te Ground Sripping - We Pay the As Persona ang Company Checks Will Delay Shipping 3 Weeks 
+ Ground Shipping & Harding $6 00 Pres, Terms and Availability Sutyect to Change wathout Nobre 
© Free Av Agptes ONLY to orders up w 10 Gs & Over $50 ike era am-1d0pm 
© Al product cannes 2 maredacturer 5 wartarare Al Gumaraces, repatn, Sales 
Vi persed jvcteages & peemenanel peagromn are handed by We Do Not Guarantee Machine Compatibility spells (602) 461-0020 / Mon-Fri 10:00 am.-3-00 pm 
he man fenses Soiy IRCLE 1 LON READER SERVICE CARD 











MICROWAY ACCELERATES YOUR PC! 





FastCACHE-286 
Runs your PC Faster than an AT! 
Runs the 80286 at 9 or 12 MHz end the 
80287 at 8, 9 or 12 MHz Includes 8 
kbytes of 55ns CACHE 





Compatible with Leading Edge Model D, 
Compaq, end Turbo motherboards. In- 
Cludes 8088 Reboot Switch, DCache, Print 


Spooler end Diagnostics... From $399 
8087 SOFTWARE 
IBM BASIC COMPILER.......... $465 
MICROSOFT QUICK BASIC....... $79 
87BASIC COMPILER PATCH. .... $150 
B7BASIC/INLINE.............0006 $200 
IBM MACRO ASSEMBLER....... $155 
MS MACRO ASSEMBLER......... $99 
87MACRO/DEBUG.............. $199 
MICROSOFT FORTRAN V4 ...... $299 






LAHEY FORTRAN F77L. 
MS or LATTICEC..... 
STSC APL PLUS/PC. 
STSC STATGRAPHICS... 


AT8™ 


Turns your AT into a high speed, multi- 
user Xenix business system! 


we 


8 port, Intelligent seriel controller with 3% 
response degradation Includes 8 MHz 
80186 with builtin DMA........ $1299 











LOTUS/INTEL EMS 
SPECIFICATION BOARDS 


MegaPage™ The only EMS board which 
comes populated with two megabytes of 
cool-running low power drain CMOS 
RAM Installed Includes RAM disk, print 
spooler, disk cache and EMS drivers. For 
the IBM PC, XT end compatibies...$549 
MegaPage with @K............... $149 
MegaPage with 2 megabytes of HMOS 
a ee re eee $419 

MegaPage AT/ECC™ EMS card for the 
PG AT and compatidies incluges Error 
Correction Circuitry. With ECC, 11 RAM 
chips cover 256K so the user never err 
counters RAM errors. With 1 a 
CMOS RAM..........-....0600008 

INTEL, JRAM, or Maynard ..... str 
INTEL INBOARD 386 @K...... $1325 


287 Turbo™-10/12 






#) 287 Turbo runs the 80287 
at 10 or 12 MHz in the IBM 
PC AT, compatibles and the 


g software compatibility. 
TOIMH 2620. ceece a $450 


PC Magazine “Editor's Choice” 


| ice wa SOFTWARE 
FOR LOTUS 1-2-3" 


FASTBREAK™ employs the 8087 to in 
crease the speed of Lotus 1-2-3” Version 
1Aor1A* Users are reporting speed ups 
of between 3 end 36 to 1. When run with 
our NUMBER SMASHER accelerator 
card, recalculation speed ups of 10 to30 
are being reported..............066 $79 
PowerDialer? Add-in for Lotus 1-2-3 
Release 2. Automated telephone dialing 
from within 1-2-3. Adds least cost routing, 
automatic carrier selection end euto- 
mated phone book worksheet Builds 
customized dialing applications Can be 


| used with DesqView ............... $79 


HOTLINK®™ edds easy linking of spread- 
sheets to Lotus 1-2-3 Version 1A .. $99 





new Compaq 386 with 100% | 
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NUMBER 


SMASHER/ECM™ 


Triples the speed of CAE 
and ell epplications! 


From 


$599 








12 MHz 
8086/8087 
Accelerator 
Plus 
A Megabyte for DOS! 
For the IBM PC, XT and compatibles 
PC Magazine “Editor's Choice” 


8087 UPGRADES 
All MicroWey 8087s include e one year 
werranty, complete MicroWay Test 
Program and installation instructions 


8087 5 MHz................... 

For the IBM PC, XT and compatibles 
8087-2 8 MHz................ 154 
For Wang, AT&T, DeskPro, NEC, Leading Edge 
80287-3 5 MHz.............. $179 
For the IBM PC AT and 286 compatibles 
80287-6 6 MHz............. $229 
For 8 MHz AT and compatibles 

80287-8 8 MHz............. $259 


Fo the 3 Mi? Gt2wE mccelereter Ranta ant 
Compaq 386 


80287-1010 MHz.......... $395 
PC-PAL~ Programmer....... $395 


Cail for grest prices on V20, V30, 
64K, 128K and 256K RAM 


287 TURBO-PLUS™ 


Speeds up your AT 
Adjustable 80286 Clock 6-12 MHz 
10 MHz 80287 Clock 
Plus Full Herdware Reset......... $149 
Optional 80286-10..... $175 





287 TURBO-PLUS 
With 80287 10 MHz......... ......... $549 
With 80287 12 MHz................... $629 


CALL (617) 746- -7341 FOR OUR COMPLETE CATALOG | 


Mic. P.O. Box79 
02364 USA 
(617) 746-7341 


Way 


Kingston, Mass. 


You Can 
Talk To Us! 


MicroWay Europe 

32 High Street 
Kingston-Upon-Thames 
Surrey England KT1 1HL 
Telephone: 01-541-5466 








Introducing 
our frequent filer 


Boat slgae 


RapidFile comes with simple 
pull-down menus or a Lotus” 
1-2-3*like interface. A visual re- 
port writer makes it easy to do 
pre-printed forms, checks, or 
mailing labels. And its form letter 
function lets you create memos 
or mailmerge without program- 

, 7 ming, RapidFile even shares data 
RapidFile’ split table/form layout lets you see more of your data. with dBASE; Framework; (A 3, 





If you've got miles of files— PFS: Professional File and ASCII 
especially names and addresses, _ files. And it's made by Ashton-Tate* 
mailing labels, and inventory rec- the same people who make dBASE. 


ords—you need a program that can 
go the distance fast.That’s why you 
need RapidFile” The versatile, easy- 
to-use filer that gives you up to 
twice the on-disk capacity. And up 
to twice the speed. It even gives 
you three functions on one disk: file 
management, reporting, and form 
letter writing. Which sure beats 
ont on all pel ne 
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If youd like a demo disk for only 
$4.95* or the name of the dealer 
nearest you, call 
(800) 437-4329, Ext, RAPIDEILE 
274** And well 
show you how to 
straighten up and 


mn ASHTON TATE” 


RAPIDE “TATE 
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inally—a computer that breaks 

through the barriers of time and 
space to help you become more 
productive. 

The PC’s Limited 286? runs at a 
record-setting 12 megahertz, yet it oc- 
cupies 20% less space than the older, 
slower “big-name” brand. 

Now—can you afford not to be a 
“power user”? 


The 12-megahertz 286"? and 8-megahertz 286* come 
complete with a 1.2 megabyte floppy disk drive, 1,024K of 
high-speed RAM, 200-watt power supply and an 
AFstyle keyboard. 

Both feature SmartVu™, an alphanumeric LED panel that’s 
a window on your world of computing, a look into the 
heart of the computer, reporting operating speeds and 
diagnostic messages in understandable English. 

The 2868 and 286" have been created by the best team 
of computer-hardware designers in the business, A totally 
new motherboard, custom ROM BIOS and proprietary 
circuits have been developed for this high-performance 
computer environment, And every 286* and 286" is 
bench-tested and run through an extensive burn-in 
before shipment. 

PC's Limited was the first direct-response marketer to 
offer high-quality, low-priced PC-AT compatibles. PC’s 
Limited has been a leader in pushing high-performance 
personal computing through price barriers. The experience 


ALSO 
ONOUE 
SPACE. 





gained from selling and supporting tens of thousands of high-performance PCs to customers ranging from 
Fortune 500 companies to solo users has been applied to designing the most advanced personal computers 


ever produced: the PC's Limited 286% and 286", 


Naturally, the 286° and the 28612 are backed by PC’s Limited's One-Year Limited Warranty, and by our 


30-day Money Back Guarantee. 


Twelve megahertz or eight megahertz... the choice is yours. In bigh-performance computing, the 


choice is clear: PC’s Limited. 


Seuasr¥a 286" aad 296 ¢ aoe wademurin of PCs Lamers 








AND NOW, SYSTEMS THAT 


(Space-saving chassis shown here.) 





(AT™ standard chassis shown here.) 


CHOOSE FROM THESE GREAT PC’S LIMITED 286 VALUES. 


PC’S LIMITED 286° 
Monochrome Systems 


© Intel 80286 running at 8 MHz 
© 1024K on Motherboard 


© PC's Limited Mono-1 High Resolution Monochrome Monitor 
© Smart¥a™ (Real Time Diagnostic Display) 


with 20 Meg, 65 MS Hard Disk Drive, Space Saving Chassis— $ 1 799 
siesta cgdttn and 0 Drie rece AO 


PC’S LIMITED 286'2 


Monochrome Systems 


© Intel 80286 running a1 12 MHz 
© 1024K on Motherboard 


© PC's Limited Mono-I High Resolution Monochrome Monitor 
© AT™-Standard Chassis 
© Smart¥a™ (Real Time Diagnostic Display) 

rhs 40 Meg, 28 MS Hard Dik Drive 9 29D 


with one 80 Meg, 26 MS Hard Dist Drive— $ 33,9) 


© Combined Floppy 

© AT™-Style Keyboard 
© 192 Watt Power Supply 

© Clock/Calendar with Battery Backup 
© PC's Limited EGAds! Card 


EGAds! Color Systems 


© Intel 60286 running at 8 MHz 
© 1024K on Motherboard 
© 1,2 Meg Floppy Disk Drive 


and Hard Disk Controller 


. ir 
© SmartV¥u" (Real Time Diagnostic Display) 


doit aid ofiesintog ni vie Spicy Clas 
with 40 eg, 40 MS Hard Dish Deve AT" Standard hasas-$ 2 749) 


EGAds! Color Systems 


© Intel 60286 running a1 12 MHz 
© 1024K on Motherboard 
© 1,2 Megabyte Floppy Disk Drive 
© Combined Floppy and Hard Disk Coatroller 
© AT™-Style 
© 192 Watt Power Supply 
© Clock/Calendar with a Backup 
© PC's Limited EGAds! 
© 2 Serials and | panei Posts 
© PC's Limited EGAds| Monitor 
. 


AT™-Standard Chassis 
© Smart¥u™ (Real Time Diagnostic Disptay) 
with one 40 Meg, milaities tel tee $5499 


with one 80 Meg, 26 MS Hard Disk Drive 3 ODD) 


CONQUER THE PRICE BARRIER. 








Monochrome Systems EGAds! Color Systems 
© intel 16-Bit 8088-2 System Unit running at 4.77 MHz and 8.0 MHz © Lotel 16-Blt 6088-2 System Unit running at 4.77 MHz and 8.0 MHz 
© 640K on Motherboard * 640K on Motherboard 
© AT™-Style Keyboard © AT™-Styte Keyboard 
© 130 Watt Power Supply ® 130 Watt Power Supply 
© Hercules Compatible Graphics Adapter with one Parallel Port © PC's Limited EGAds! Card 
© PC's Limited Mono-I High Resolution Monochrome Monitor ® PC's Limited EGAds! Monitor 
with one 360K Floppy Disk Drive— 9 / DP with one 360K Floppy Disk Drive and one 20 Meg, 6$ MS Hard Disk Drive— 
with one 360K Floppy Disk Drive and one 20 Meg, 65 MS Hard Disk Drive— with one 360K Floppy Disk Drive and one 40 Meg, 40 MS Hard Disk Drive—4 y 














PC's Limited has established itself as the icader in PC technoiogy. And the guarantee and warranty programs we offer put us ahead of the pack, too. Here are our 
terms in plain English, 

30-Day Total Satisfaction Guarantee—Any item bought from PC's Limited may be returned within 30 days from the date it was shipped for a fuli refund of your 
purchase price. Returned items must be as-new, not modified or damaged, with all warranty cards, manuals, and packaging intact. Returned items must be shipped 
prepaid and insured, and must bear a PC's Limited Credit Return Authorization (CRA) on the shipping tabei. 

One Year Limited Warranty—PC's Limited warrants the prodocts it manofactures to be free from defects in materials and workmanship for one year following the 
date of shipment from PC’s Limited. During the one year warranty period, PC's Limited will repair or replace, at its option, any defective products or parts at no 
additional charge, provided that the product is returned, shipping prepaid, to PC's Limited. 


©  —— 2 a = r a 


To buy PC's Limited computers, call us directly at... 1-800-426-5150 
Calls inside Texas, 1-800-252-8336. 


pen 7a.m. until 7p.m, Monday-I 





y, 10a.m. until 3 p.m. Saturday 
1611 Headway Circle, Building 3, Austin, Texas 78754 
Sales Calls from anywhere in the country, (512) 339-6962, Technical Support Calls, 1-800-624-9896 or PC's Limited BBS (5i2) 339-4427 
Customer Service Calls, 1-800-624-9897 or MCi MAIL: PC's Limited, Telex No. 9103808386 PCITD FAX (512) 339-6721 G2 
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@ Simple— Backs up an entire disk using o: “an unbeatable combination of virtues: © Powerful— file t to view, 
5 keystrokes. : a speed, versatility, and reliability.” copy. ja po and delete Hes and 
e a ae 360KB floppy in 17 seconds; a —PC Magazine . ee Sutin ’ 

. 31/2” in 34 : OFa "y oh e ible— jovell Netware (even 
1.2MB in only 28 seconds (a full COREfast offers more flexibility, and hidden filesjand works on IBM's PC, PC-XT, 
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TECHNICAL 
KNOCKOUTS: 


Why Everyone Needs a Hard Disk 


Il that most people need to know 
about hard disks could be summa- 
rized in one short maxim: if you 
don’t have one, get one. In the 6 years that 
the hard disk has been available for PCs, 
it’s gone from being a luxury to a necessi- 
ty. Prices have tumbled from more than 
$100 per megabyte to $10. Single-disk- 
drive storage capacities have outdistanced 
the design limit of DOS by almost a factor 
of 12. Asa result, adding any hard disk toa 
PC that lacks one will make the system 
faster and more convenient. If you bought 
your computer to 
make it easier, that’s 
tion. 
A hard disk makes using y 
convenient because you don’t hav 
the floppy disk shuffle every time 
want to load a program or save a file. Wi 
a hard disk, all of the programs you regu- 
larly need are instantly ready to run. Com- 
pared with floppy disks, the storage capac- 
ity of a hard disk seems almost limitless (at 
least for the first few weeks). The large 
storage capacity also means that you can 
work with files that are millions, instead of 
thousands, of bytes long. 


capacity and quick 

make your life easier. To 
to know about the 
void the floppy disk shuffle. 
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Hard disks are able to save and retrieve 
programs and data much faster than floppy 
disks. In fact, more than any other periph- 
eral, the disk storage system determines 
how responsive a computer will be. With 
many applications, the speed of the hard 
disk will have a greater effect on system 
throughput than the microprocessor or its 
clock speed. Running an AT without a 
hard disk is like trying to compete in the 
Tour de France on a balloon-tire Schwinn 
bicycle—getting anything accomplished is 
more a matter of miracles than ability. 





In addition, today’s hard disks are 
cheap. With ahard disk you get more bytes 
per buck than any other single storage me- 
dium, including RAM or the floppy disk. 
Twenty megabytes, currently the most 
popular hard disk size, can cost as little as 
$400. Only the tightest of budgets can no 
longer afford the benefits of hard disk ca- 
pacity and performance. 

Like the term PC itself, the label hard 
disk covers a dazzling array of products 
with a wide range of performance levels, 
prices, storage capacities, and even philos- 
ophies. The categories of hard disks them- 
selves are evolving with the personal com- 
puter industry. 

For instance, once the low end of the 
hard disk market consisted of 10-megabyte 





disk drives and associated hardware pack- 
aged by systems houses and sold in the 
$1,000 price range. Today, you’re more 
likely to buy a bare disk drive or hard disk 
card directly from your dealer or a mail or- 
der distributor, install it in your PC your- 
self, and end up paying less than $500 for 
twice the storage. Yet the traditional hard 
disk distribution channel still survives 
where convenience and support are more 
important than budgetary considera- 
tions—and particularly where disk capaci- 
ties and costs are so large that mistakes are 
ill affordable. 


THE PERFECT DISK Finding the per- 
fect hard disk—the one that’s right for 
you—requires that you match its features 
to your own needs. The first decision 
you’ll need to make is the one that’s al- 
ways the most difficult—how much to 
spend 

If money is no object—or if you're | 
willing to pay somewhat more for addi- 
tional security—you may want to consider | 


a completely configured hard disk subsys- 
tem from a system integrator. When cost 
becomes the overriding issue, you'll more 
likely want to do everything yourself, buy- 
ing the disk drive—and the controller if 
you need one for your PC or XT—from 
your dealer or favorite mail-order source. 

No matter which route you choose, the 
price you're willing to pay will also influ- 
ence the amount of storage capacity avail- 
able to you. In general, more buys more. 
Sometimes, however, one disk drive may 
offer particular features, rather than in- 
creased capacity, that more than justify a 
higher price. Performance may be one 
such factor. The data security won with the 
proper design choices may be valuable to 
you, too. 


a Finding the perfect 
hard disk—the 

one that’s right for you— 
requires that 

you match its features 

to your own needs. 


HARD DISK BASICS To sort out what 
you need from what you don’t, you need to 
understand both the nomenclature of the 
hard disk and the basics of its operation. 
Once you understand what goes into the 
typical hard disk drive, you'll be able to 
make an enlightened choice among the 
various competing products. 

The hard disk is actually a combination 
device—part electronic and part mechani- 
cal. Electrically, its function is to tum 
fleeting digital electronic pulses into more- 
permanent magnetic fields. It does so by 
using an electromagnet, called a read/write 
head, to align the polarities of magnetic 
particles on the hard disks themselves. 
Other electronics properly arranges the 
magnetic storage and helps locate the in- 
formation stored on the disk. 

The mechanism of the typical hard disk 
is actually rather simple, containing fewer 
moving parts than the average electric ra- 





zor or pencil sharpener. The basic ele- 
ments of the system include a stack of one 
or more platters—the actual hard disks 
themselves—that rotate as a unit on a 
shaft, called the spindle. The shaft con- 
nects directly to a servo-controlled motor 
that spins the entire assembly. 

The only other moving part in most 
hard disk drives is the head system. In 
nearly all disk drives, one read/write head 
is associated with each side of each platter, 
and each head is connected to an arm 
linked to all the rest of the arms of the other 
heads to form a single moving (usually 
pivoting) unit. The head assembly is 
swung across the disk by a special solenoid 
or motor, called the head actuator. 

Unlike floppy disk drives, the hard disk 
platters constantly spin (at least while 
powered-up) because it takes the substan- 
tial spinning mass of the hard disk platters 
a significant time—10 to 30 seconds—to 
achieve its relatively high rotational rate 
(usually 3,600 rpm). The constant spin 
makes your data nearly instantly accessi- 
ble (with floppy disks, you have to wait the 
half-second or so it takes to get them tum- 
ing at the right speed). 

The constant spin also extracts penal- 
ties—constant current consumption high 
enough to preclude the use of most hard 
disk drives with the paltry 62.5-watt power 
supply of the (now discontinued) ordinary 
IBM PC. In addition, the constant, high- 
speed spin makes the quality and perfor- 
mance of the bearings holding the spindle 
of paramount importance. While in gener- 
al these bearings are sealed, permanently 
lubricated, and trouble-free, some inex- 
pensive hard disk drives have shown a pro- 
pensity for bearing problems. 

The principal variables in hard disks re- 
late to their speed and capacity, and these | 
qualities are directly related to design 
choices in making the mechanism. The 
head actuator has the greatest effect on the 
speed at which data can be retrieved from 
the disk, the number of platters exerting a 
smaller effect. Capacity of the hard disk is | 
influenced by the number of platters, the | 
magnetic material on the platters, and the 
head assembly. | 


PICKING A RANDOM BYTE Unlike 
microprocessor performance, disk speed is 
not a simple issue controlled by one or two 
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Hard disks today and tomorrow: Aside from an ever-increasing num- 
ber of platters (eight in the illustration above), the most recent innova- 
tians in hard disk technology are the coating scheme used in the con- 
struction of the disk platter and the type of read/write actuator used. 
Many manufacturers now plate the surface af the disk, making it a more 


variables, nor can il be quantified in dis- 
crete levels. For instance, most people be- 
lieve there are but two levels of hard disk 
performance—AT-standard and XT-stan- 
dard. Those specifications are just guide- 
lines. IBM requires that disk drives for the 
AT have an average access time—which is 
determined by how long it takes the mech- 
anism to find any random byte of data on 
the disk—of less than 40 milliseconds. An 
XT-speed disk drive may take more than 
twice as long to find the same random 
byte. (The IBM PC-XT specification for 


Preamplifier chips 


hard disk average access time is 85 milli- 
seconds, although some of the equipment 
supplied by the company runs at 100 milli- 
seconds.) Actual hard disk access times, 
however, stretch across a wide continuum, 
from less than 15 to as much as 150 milli- 
seconds. 

Although the oft-quoted average access 
time of a hard disk does indicate a general 
level of performance, such figures do not 
accurately or completely reflect the re- 
sponse of the disk system in actual use. 
Average access time is, for the most part, a 


Actuator arm 


Magnet 
housing 
assembly 


Printed circuit board 
(drive electronics) 


/ Interface connector | 


reliable storage media. The older scheme uses ferric oxide particles ina 
glue suspension that is poured anta the disk. Today read/write heads are 
actuated by a magnetic voice coil for quieter, more reliable, and, most 
importantly, faster aperation. This technolagy is a vast impravement 
over the jerking of the mechanical band positianer used previausly. 


function of the disk drive alone, but the 
hard disks are just part of a complete sys- 
tem that also includes the disk controller 
and the software that controls the disk 
drive. 

Moreover, average access time indi- 
cates only one aspect of hard disk speed. 
Once a byte or record is found on the disk, 
it must be transferred to the host computer. 
Another disk system specification, the 
data transfer rate, reflects how quickly in- 
formation can shuttle between micro- 
processor and hard disk. 
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Access time is chiefly determined by 
mechanical factors in hard disk design and 
construction, specifically the type of head 
actuator and the number of platters used in 
the disk design. The head actuator is the 
actual moving force that positions the 
read/write heads over the exact area of the 
hard disk platter that contains the desired 
information. The faster the actuator can 
move the head, the faster an individual re- 
cord can be located on the disk. 


CLOSING THE LOOP The electrome- 
chanical systems that make up all hard disk 
head actuators can be grouped into two dis- 
tinct types: open loop and closed loop. The 
most-common realizations of these design 
techniques are the band-stepper and servo- 
voice coil actuators. 

Whether the “‘loop’’ is open or closed 
merely indicates whether direct feedback 
about the head position is used in control- 
ling the actuator. An open-loop system 
gets no direct feedback; it moves the head 
and hopes that it gets to the right place. 

The band-stepper mechanism uses a 
stepping motor, a special direct-current 
motor that tums in discrete increments in 
response to electrical pulses from the con- 
trol electronics instead of spinning. The 
electronics of the band-stepper system 
sends out a given number of pulses and as- 
sumes the stepper motor rotates that num- 
ber of steps. The band of the band-stepper 





is simply a thin strip of metal that couples | 
the rotating shaft of the motor to the linear | 


travel of the head. Each pulse thus moves 
the head across one track of the hard disk. 
The speed at which this form of actuator 
can operate is limited by the rate at which 
pulses can reliably be sent to the motor. 
The closed-loop system gets a constant 
stream of information regarding the head 
position from the disk, so it always knows 
exactly where the head is. The system de- 
termines the location of the head by con- 
stantly reading from a special, dedicated 
platter—the ‘‘servo surface’’—in the disk 
mechanism on which a special pattem that 
identifies each disk location is written. 
The voice-coil mechanism operates like 
the voice coil in a loudspeaker—hence its 
name. A magnetic field is generated by a 
coil of wire (a solenoid) by the controlling 
electronics, and this field pulls the head 
mechanism against the force of a spring. 





CRASHPROOFING YOUR 


HARD DISK 


A hard disk requires almost no maintenance, 
but it’s wise to take preventive measures to keep it in 


top-notch working order. 


ou need not worry about greasy rags 
and oil cans when it comes to taking 
care of and maintaining your hard disk 
drive. Because disk drives have so few 
moving parts, almost nothing in them 


can wear out—and whatever might wear | 


out you can’t do anything about. 

However, if the information you have 
stored on your disk and the speed at 
which you can get at it are important to 
you, a few preventive measures will help 
you make sure that your hard disk is a re- 
liable storage system and not a random 
disaster. 

The first rule of disk maintenance is 
backup. Whenever you've done signifi- 
cant work on your PC or AT, you should 
back up the hard disk copy to another 
disk or a tape. Always back up before 
Tunning maintenance software because 
mistakes or power failures during execu- 
tion of these programs can have deadly 
effects on your data. 

For a variety of reasons having to do 
with the magnetic-storage medium itself, 
individual data bits—and sometimes 
whole blocks of them—can go bad on 
your hard disk. Not that data strangely 
changes, but rather areas on the disk lose 
their storage abilities. 

That disastrous transformation can 
change normal disk space into bad sec- 
tors. If you try to save data to that 
area—or, heaven forbid, should you al- 
ready have something stored there—you 
will be unable to retrieve it. 

Many mainframe and minicomputer 
disk systems actively monitor them- 
selves and deallocate these newly formed 
bad sectors during normal operation, 
making the dangerous disk areas inacces- 
sible so that the system does not try to use 
them. 





DOS, however, does nothing about a 
decaying disk. Worse yet, even the FOR- 
MAT program can miss marking bad 
sectors and leave them available on your 
disk as traps for unwary data. You won’t 
know that something is wrong until it is 
too late, and you’ ve lost a block of data or 
a whole file. 

You can prevent such surprises (but 
not eliminate the problem) by periodical- 
ly testing your disk for bad sectors. Many 
disk drive manufacturers suggest that 
you use Norton Computing’s Disk Test 
program, which warns of potentially 
dangerous disk areas and can deallocate 
them. Disk Test is better able to locate 
bad sectors than is the DOS FORMAT 
program, so after you run it you can be 
more certain about the quality of the 
available storage. To be safe, you should 
run Disk Test about once a month. 


ABADFAT Ifthe worst possible disas- 
ter befalls your hard disk and you're 
greeted by an ominous message like 
‘*Bad File Allocation Table,’’ don’t 
throw away your disk. While such prob- 
lems are fatal to your data, your disk 
might still be good. (Even with a bad 
FAT, you can recover information from 
your disk. However, if you keep regular 
backups, making the effort is not really 
worthwhile.) 

Errant electrical pulses are often the 
cause of this problem. The solution, trau- 
matic though it may be, is to start all over 
with a clean slate. 

If possible, reformat your hard disk 
with IBM’s Advanced Diagnostics or 
your disk maker’s own low-level format 
program. Repartition it with FDISK and 
then run DOS’s high-level FORMAT 
program (or whatever programs your 
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disk’s maker supplies as substitutes). 
Your disk should then be as good—and 
as blank—as new. 

Because of the manner in which DOS 
organizes data on disks, whenever a hard 
disk is used extensively and for long peri- 
ods, files get broken into small, scattered 
pieces called clusters. 

Although breaking data into clusters 
is good for DOS and helps it squeeze as 
much information as possible on a given 
disk, such scattered clusters impose two 
penalties. Whenever you try to access a 
file, your system must waste time col- 
lecting all the clusters. That operation 
slows down your disk. Furthermore, 
should you ever try to recover an inadver- 
tently deleted file with an unerasing pro- 
gram, scattered clusters make success 
more difficult. 

At least two programs are available to 
unscatter clusters and make all of your 
disk files contiguous. 

The shareware program Disk Orga- 
nizer does such a good job on disks of up 
to 32 megabytes that its nominal price 
makes the long wait in getting the pro- 
gram (its author-cum-publisher mails out 
copies only about once a month) worth- 
while. 

Although more costly, the commer- 
cial program Disk Optimizer from Soft- 
Logic Solutions is more versatile and 
more widely available, particularly on an 
instant gratification basis. 

Run either program about once a 
month when your system has enough free 
time (up to several hours) to devote to 
this function. And don’t forget to back up 
all your files first. Remember, where 
hard disks are concerned, accidents inev- 
itably happen at the worst possible mo- 
ment.—Winn L. Rosch 
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Disk Optimizer 
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Disk Organizer 

Soft GAMs Software 
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Oakland, CA 94606 

List Price: Shareware, $20 license fee. 
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dividual files to minimize disk drive head 
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and can be downloaded from the PC Maga- | 


zine Interactive Reader Service, (212) 696- 
| 0360. Not copy protected. 
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By varying the current in the coil, the head 
mechanism is drawn farther from its an- 
choring spring and the head moves across 
the disk. 

The servo-voice coil system need not 
count out each step to the disk location it 
needs to travel to. It can quickly move to 
approximately the correct place and, in 
milliseconds, fine-tune its location based 
on the servo information. 

For its better performance, the servo- 
voice coil system trades off the use of one 
side of a platter, reducing the need for 
more-complicated control electronics. In 
general, high-performance hard disks, 
such as those from Core International or 
Priam, use servo-voice coil actuators. 
Lower-performance disk drives, such as 
the standard unit in an IBM PC-XT, use 
the less-expensive band-stepper arrange- 


| ment. 


| BUMPER PLATING The number of 








platters used by a disk drive also influences 
its average access time. The more platters 
a disk drive uses, the greater the probabili- 
ty that one of the heads associated with one 
of those platters will be above the random 
byte. On the other hand, more heads 
means a more complex and more massive 
head assembly, which tends to slow things 
down. 

The number of platters exerts more of 
an influence on the capacity of the disk 
drive+the more surface a disk drive has 
for recording data, the more capacity it 
will have. To some extent, the magnetic 
material on the platters also influences disk 
drive capacity (and, in a minor way, 
speed). This magnetic material also influ- 
ences the ruggedness of the drive. 

The platters in hard disks are usually 
thin but inflexible aluminum disks that are 
covered with a material that can be readily 
magnetized—the magnetic medium. Tra- 
ditionally, the platters have been coated 
with a ferric oxide compound—essentially 
fine grains of rust—that is coated over the 
aluminum substrate of the platter and held 
in place by a special binding material. The 
oxide coating is similar to the coating lay- 
ered on magnetic tape like the common au- 
diocassette, VCR tape, and floppy disk 


| surfaces. 


Because the coating process and the ox- 
ide compounds themselves have been 
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evolving for more than 40 years, it is a 
well-understood, familiar technology. 

Thin-film magnetic media are a recent 
alternative to these traditional oxide coat- 
ings. As the name implies, a thin-film disk 
has a microscopically skinny layer of a 
pure metal, or mixture of metals, bound to 
its surface. These thin-films can be applied 
either by plating the platter or ‘‘sputter- 
ing’’ (a form of vapor plating) metal onto 
the disk. 

Thin-film media hold several special 
advantages over oxide technology. The 
very thinness of thin-film media allows 





data to be packed more tightly onto the 
disk, and that means more megabytes per | 
platter. Tracks and data are closer togeth- | 
er, so the read/write head need not move as 
far between random bytes, fractionally im- 
proving disk performance. 

One reason that thin-film can be so thin 
and support high recording densities is that 
as with chrome-plated automobile bump- 
ers and faucets, plated and sputtered media | 
require no binders to hold their magnetic 
layers in place. As with chrome plating, 
the thin-films on Winchester platters are 
genuinely hard—many times tougher than 
oxide coatings. 

Because plated platters are harder than 
most read/write heads, they are less sus- 
ceptible to some forms of ruinous head 
crashes. Typically, head crashes on oxide- 
coated platters harm the disk rather than 
the head—the head actually plows a small 
furrow in the soft oxide coating, uprooting 
data all along the way. On the other hand, 
the head merely bounces off most plated 
media. 

Although among hard disk makers 
opinion is quite divided as to how tolerant 
or prone to crashes various media are, my 
practical experiences definitely favor thin- 
film media. I’ve had an oxide disk crash 
when I’ve gently moved a PC system unit 
while it was on. During one year, another 
oxide coated disk I constantly use has had 
two sectors separately go bad. None of the 
thin-film disks I’ve had have lost data, and 
I’ve never had one crash—despite a sys- 
tem unit tumbling to the floor while writ- 
ing to the disk. } 

To increase the security of your data, 
better hard disks using either media type 
have a ’’park and lock’’ feature that with- 
draws the read/write head from the active | 





data area when the disk drive motor is shut 
down, minimizing the probability of dam- 
age to active data. 


MAKING TRACKS No matter the type 
of magnetic media or style of head actuator 
used by a disk, the read/write head must 
stop its lateral motion across the disk 
whenever it reads or writes data. While it is 
stationary, the platter spins undemeath it. 
Each time the platter completes one spin, 
the head traces a full circle across its sur- 
face. This circle is called a track. 

Each head traces out a separate track 
across its associated platter. Because the 
combination of all the tracks traced out at a 
given head actuator position forms the out- 
line of a solid cylinder, such a vertical 


|= Thin-film media 


hold several 
special advantages over 
oxide technology. 


stack of tracks is often termed exactly that: 
acylinder. Typical PC hard disks have be- 
tween 312 and 1,024 cylinders (or tracks 
per platter). The number is permanently 
determined by the number of steps made 
by the stepper motor or magnetic pattern 
on the servo surface (which you cannot al- 
ter) of the disk. 

Most hard disk systems further divide 
each track into short arcs called sec- 
tors—usually 17 of them. Sectors are 
merely marked magnetically (using a low- 
level format program), and their number is 
somewhat arbitrary. It varies, for instance, 
when the disk is formatted for run length 
limited recording. 

In the standard DOS configuration, 
each sector holds 512 bytes of data, but 
this, too, is only arbitrarily defined. Some 
software that extends the hard disk capaci- 
ties accessible by DOS stretches sector 
size. 
Ordinarily you won't have to tangle 
with such things as cylinders and sectors. 
DOS keeps track of all those details for 
you. However, when you attempt to match 


a hard disk to your AT yourself, you’ll 
have to have its number of cylinders and 
heads handy. Setting up your system for 
the wrong parameters can lead to baffling 
problems. 

The order in which DOS reads the sec- 
tors on each track can have a large influ- 
ence on the performance of a disk drive. 
Because most disk drives can handle infor- 
mation faster than their host computers can 
deal with it, the low-level format of the 
drive can be used to force the system to 
read one sector and then skip several sec- 
tors before reading the next, a process 
called sector interleaving. The number of 
skipped sectors is called the interleave fac- 
tor. It is a function of the low-level format 
of the disk drive and not of the disk drive it- 
self. 


OTHER SPEED FACTORS Other 
hardware design factors can influence the 
speed at which information can be moved 
from a hard disk to the electronics of your 
computer, however. The ultimate data 
moving speed is controlled by the data 
transfer rate of the hard disk subsystem, al- 
though other considerations often limit the 
actual throughput of information to a much 
lower rate than this data transfer speed. 

The primary controlling factor in data 
transfer rate is the type of interface used in 
connecting the disk drive to its host com- 
puter. Standards organizations recognize 
several hard disk interfaces and tightly de- 
fine their interconnection specifications. 

The most common interface standard in 
PC hard disk systems is ST506/412, which 
is used in IBM’s PC-XT and PC AT sys- 
tems. STS06 specifies a data transfer rate 
of 5 million bits per second (5 MHz). 
Newer interfaces, such as the Small Com- 
puter System Interface (SCSI—pro- 
nounced ‘’scuzzy’’ by some, ‘’sexy’” by 
others) and the Enhanced Small Device In- 
terface (ESDI), allow greater freedom in 
choice of data transfer rate. For instance, 
one ESDI standard specifies a transfer rate 
of 10 MHz. 

Although such double-speed operation 
may be tempting, you’ll need a high-per- 
formance computer to take full advantage 
of it. The XT (and PC) can’t even keep up 
with the 5-MHz speed of ST506. More- 
over, neither SCSI nor ESDI disk drives 
are able to plug into existing IBM PC-XT 
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or PC AT hard disk controllers. 

As with the ST506 standard, the ESDI 
is a device-level interface. Its connections 
are fundamentally made directly to the de- 
vice that's to be used, and it makes a good 
match into the PC environment. For in- 
stance, Compaq Corp. has chosen ESDI 
for its Deskpro 386 hard disk drives. 

SCSI is a system-level interface, which 
means that it provides what is essentially 
its own expansion bus to plug into. SCSI 
may actually plug into another interface, 
like ESDI. In some ways that makes it re- 
dundant in the PC environment (do you tare 00 
really need two different expansion bus- dasetwes p 
es?). SCSI is also designed to operate best ae ; fee sped es rag 
when shifting blocks of data around, and or call: 
its performance suffered in some early sys- (214) 788-5198 
tems. But proper implementations make 
SCSI more than a match for ST506. 

Another influence on data transfer rate 
is the data coding scheme used on the disk. 
The chief means of data encoding is called 
modified frequency modulation, or MFM. 
A newer form of data encoding called run 
length limited (RLL) can squeeze data 
more densely into each hard disk track, re- 
sulting in greater speed and capacity. To- 
day's most-favored RLL system—2,7 
RLL—boosts both by 50 percent. Ad- 
vanced RLL (ARLL or 3,9 RLL) can dou- 
ble the speed and capacity that a disk drive 
would have using MFM. 

RLL encoding requires that a hard disk 
have wider than normal bandwidth in its 
control electronics to handle its higher data 
rate. Consequently, not all hard disks can 
handle RLL reliably. If you plan toexplore 
RLL, which requires that you use a special 
RLL controller board instead of the stan- 
dard controllers, be certain that the disk 
drive you choose is certified to use it. 

With today’s rapidly tumbling prices, 
adding a new hard disk—either replacing 
one of your PC's floppy disk drives or just 
filling a vacant drive slot in your 
AT—can be the most cost-effective pro- 
ductivity boost you can give to a personal | 
computer. A little attention to the details of 
disk design and a little shopping are all you 
need to be sure that the product you choose 
is the perfect match for your system and 
your mass-storage needs. ie 


* User documentation and instructions for upgradin: 

ynur IBM XT or Compag Portable® memory to 640K 

easily and without using any expansion slots. 

dClock II also includes standard, replaceable, lithium 

battery backup, 100 year calendar, 
automatic end-of-month recognition, 

automatic leap year compensation. 
Don't be misled by imitators. 
a dClock IT is the original slotiess 
clock-calendar. 


$69.95 
Please add $2.00 for 
shipping and handling 
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oducing 140s ESDI SpeedStor™ 
Subsystems for PC-ATs 
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100% Compatibility with... 

















@ Novell Advanced Netware 286 $ 2 ¥ 2 9 5 


@ Xenix System V 
8 All versions of DOS Internal 







[Sug. Retail: $4,495} 






§@ 286 and 386 CPUs 







Maximum Thruput 23 msec, rotary voice coil, ESDI Interface, 10 Mbit data rate. 
Lowest Cost per MB High density ESDI drives achieve twice the storage of ST412 
products. 







Ready to Install Includes ESD! and floppy controllers, custom BIOS, all cables 
and installation guide. 


Immediate Delivery Units in stock. Shipment within 24 hours of receipt of order. 









‘VAR Pricing. Corporate Accounts Welcome. 


STORAGE 
DIMENSIONS (408) 395-2688 
—— 981 University Ave. 
The Experts In High Capacity PC Storage Los Gatos, CA 95030 
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Winn L. Rosch is a contributing editor of 
PC Magazine. 





A funny thing happened 
on JohnH 8 first day at 
his computer... 





he got results. 


John Hart was already convinced his new computer could make life 
easier. What worried John was that it would take him weeks, maybe months 
to get the most out ofa software program. 
PFS*: First Choice changed all that. The first thing John noticed was 
the instruction manual. It wasn’t huge and complicated like other software 
programs. In fact, First Choice let him get started immediately. 
Then John found out First Choice was one integrated program that 
could handle all his business needs. A versatile word processor with spell 
checking, flexible file management, a powerful spreadsheet program, and 
resourceful electronic communications were right at his fingertips. And 
they all worked faster and more efficiently than he ever imagined. a 
By the end of the day, John Hart discovered that in the time he First Ch ee 
had set aside for his first lesson, he had already used First Choice ICE 
to write a dozen error-free letters, create customer files, make 
sales calculations, and check the Dow* Jones News/Retrieval. 


He can hardly wait for tomorrow. PFS: First Choice. 
No Experience Required. _ 





Ask your nearest dealer for a demonstration. 
© Software Publishing Corp.. Mountain View, CA. Works on IBM and compatible computers only. 


ust a few Years ago, only the most op- 
timistic or pessimistic of PC owners 
would have thought that disk drives 
bver 100 megabytes in capacity would 
éver snuggle inside their cornputers. The 
optimists foresaw the days when the PC 
would take over the chores formerly con- 
signed to minicomputers and maihframes 
anil Would let them take care of massive 
jobs ‘in the privacy of their offices. The 
pessimists feared the workload and re- 
sponsibilities of those possibillties would 
drop on their shoulders and desktops. 

Big disks are no longer a matter of spec- 
ulation. With almost alarming frequency, 
tndss-storage mukers are pushing the top 
end of their product lines well above the 
100- megabyte mark. While once you 
inight have Gonsidered greasing the sides 
of your disk drive slots to squeeze in a disk 
drive as large as 100 megabytes, today you 
can fill one slot of your AT with a 380- 
megabyte unit. 

If you haven't had a hard disk for mote 
than a couple of weeks—and consequently 
are not bumping up against its storage lim- 
it/you might wonder why anyone needs 

re than 100 million characters of 
age, Working alone, 
may not need that kind of s 
as the disk resource i 


1 
\ 


atures, and quality of the 
use you to reconsider. 
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only gets a small slice of the total capacity. 
Even in single-user systems, mass storage 
requirements tend to expand to fill whatev- 
er disk is available—and then keep right on 
growing. 

Although part of the blame for ever-ex- 
panding mass-storage needs can be laid on 
wastefulness in resource manage- 
ment—with scattered duplicate files and 
backups all over the disk—most of the 
time, increased capacity requirements are 
genuine. Once a computer system proves 
its usefulness, more and more jobs are con- 
signed to it, each one making its own stor- 
age demands. Multiuser systems naturally 
attract more users; databases inevitably 





grow; files and records tend to pile up. 

The only way to avoid—or at least post- 
pone—a mass-storage shortfall is to invest 
in a tnuly large hard disk, one able to han- 
dle megabytes beyond your present or 
foreseeable needs. The disk drives in this 
heavyweight category easily take care of 
almost any such situation. 


BIG DRIVES, BIG PROBLEMS Al- 
though these big disk drives are becoming | 
almost commonplace as manufacturers get | 
better at fitting more platters into each disk 
drive and squeezing tracks closer together, 
making that much mass storage useful in- 
side a PC is not so simple. Neither PCs nor 
PC/MS-DOS were designed with capaci- 
ties anywhere near 100 megabytes in 
mind, let alone beyond that. Both PC hard- 
ware and standard operating systems place 
arbitrary limits on the maximum amount 
of disk storage that can be used. 





The primary limit is the 32-megabyte 
DOS addressing maximum. According to 
the DOS standard, the largest single disk 
drive that the operating system is willing to 
deal with is 32 megabytes—only enough 
space to map that much disk space is al- 
lowed in the standard DOS file allocation 
table (FAT). 

DOS stores information on disk in allo- 
cation units called clusters, which in the 
normal scheme of things consist of four 
physical disk sectors that each hold 512 
bytes. Individual files are assigned clusters 
through a mapping system in which one 
entry in the FAT allocates a cluster to a 
file. Because DOS devotes only a limited 
amount of disk area to the FAT, only a fi- 
nite number of clusters can be map- | 


ped—enough for 32 megabytes of 2,048- 
byte clusters. 

Manufacturers have developed three 
principal schemes to sidestep the lack of 
FAT on their hard disks: slicing the disk 
into several ‘‘logical’’ disks, each with its 
own drive letter and 32-megabyte size lim- 
it; devoting more disk space to the FAT, 
and increasing the cluster size. 

The first of these methods is termed 
partitioning. Although it is more frugal 
with disk space and generally the safest 
method because it requires no changes in 
the normal DOS disk setup, partitioning 
imposes its own penalties. For instance, all 
files must be smaller than 32 megabytes 
because DOS makes no provision for di- 


ws Neither PCs nor 
PC/MS-DOS were 
designed with capacities 
anywhere near 100 
megabytes in mind, let 
alone beyond that. 


viding a single file among several disk 


drives or partitions (other than through the 
BACKUP and RESTORE programs). 
Increasing the size of the FAT requires 
modifying the DOS programs themselves. 
While DOS, is amenable to such software 
surgery, complications are inevitable. 
Most applications expect to be able to run 


_ina standard DOS environment. Although 


most programs have no problem adapting 
to more FAT because they never bother 
looking at it (letting DOS do all the dirty 
work), some disk maintenance utilities and 
file recovery programs may be sensitive to 
the size and arrangement of the FAT. Such 
software might not work with a modified 
version of DOS. 

In addition, unforeseen consequences 
can arise at any time after DOS has been 
modified. Although as delivered by IBM 
(or Microsoft), DOS is thoroughly tested 
and generally free from bugs, after modifi- 
cation no guarantees exist. The change of 








even a Single byte may lead to unpredict- 
able crashes at any time, particularly when 
such alterations are made without the ben- 
efit of the source code, as third-party mod- 
ifications must be. 

Clusters can be enlarged beyond 2,048 
bytes by increasing the size of each of the 
four sectors or by using more than four 
clusters per sector. Sector size is a function 
of the low-level format of the disk and may 
be fixed by purely physical considerations 
such as data density and the speed of the 
spinning disk. The number of sectors as- 
signed to each cluster is a function of DOS 
and can be easily modified. In fact, DOS 
versions after 3.0 make specific provisions 
for enlarged clusters. 

Enlarging cluster size does not come 
free, however. No matter what the size of a 
file or subdirectory, the minimum disk 
space it can occupy is one cluster. Large 
files must occupy disk space equal to some 
multiple of the cluster size. Thus, on the 
average, every file and subdirectory will 
waste disk space equal to one-half the size 
of a cluster. If you store many files on a 
disk, you’ll waste more space with larger 
clusters. The problem becomes less signif- 
icant as file size increases because the 
waste becomes a smaller fraction of the 
space actually devoted to data storage. 

Some manufacturers of huge hard disks 
allow you a choice of methods for break- 
ing the 32-megabyte barrier. For instance, 
you could partition the disk into two vol- 
umes: one with 2,048-byte clusters for 
small files, and one with larger clusters for 
your 150-megabyte database. 

Many disk makers also allow a more 
radical option to avoid the 32-megabyte 
limit, abandoning DOS altogether. Most 
multiuser operating systems do not burden 
you with such artificial boundaries. Be 
careful, however. Not all hard disks allow 
the use of non-DOS operating systems. 


UNCOUNTABLE CYLINDERS An- 
other roadblock to installing truly huge 
hard disks inside PCs is a limit of 1,024 on 
the number of disk cylinders that the com- 
puter can address. With small-capacity 
disk drives, that total is often so far beyond 
the actual needs of the system as to be in- 
consequential. But once capacities get suf- 
ficiently past the 100-megabyte mark, 
complications arise. 
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The problem is purely physical. When 
manufacturers boost disk capacities, their 


most straightforward design choice is sim- 
ply to pile in another platter. But the 5%4- | 


inch hard disk package imposes physical 
limits on the available space. Consequent- 
ly, disk makers are forced to squeeze 
tracks and cylinders closer together to fit a 
greater number of them on each platter. 
Fortunately, such increased track and data 
densities are now practical with new thin- 
film disk media. Unfortunately, such den- 
sities have pushed the number of tracks per 
platter over 1,024 to I ,224 and beyond. 

Disk drives with more than 1,024 cylin- 
ders nin smack into three brick walls: the 
IBM BIOS firmware, the original-equip- 
ment WD1002 controller in the AT, and 
DOS. 

While the DOS-imposed cylinder limit 
can be overcome relatively easily by 
patching the software (but with the same 
caveats as apply to breaking the 32-mega- 
byte addressing limit), the BIOS and con- 
troller difficulties are based in firmware. 
This means that parts of the system hard- 
ware must be revised or replaced. 

The controller cylinder shortfall can be 
overcome simply by replacing the control- 
ler itself, a process that’s as easy as adding 
or exchanging an expansion board. Disk 
drives with the newer ESDI and SCSI in- 


terfaces require you to replace the control- | 
ler anyway, so this limit isn’t too much of a | 


bother for them. 

For example, Storage Dimensions, a 
company that uses an ST506 disk drive 
with 1,224 cylinders, opts to replace the 
original Western Digital WD 1002 control- 
ler for the AT with the newer WDI003, 
which has a higher cylinder limit. More- 
over, because the WD1003 incorporates 
more modem and more reliable VLS1 cir- 
cuitry, it is a true upgrade. But replacing it 
also means tossing out an otherwise work- 
able controller. 

The BIOS change is tougher to deal 
with because the system BIOS determines 
the entire personality of the computer. 
Since the BIOS firmware is contained in 
ROM chips on the system board, thoughts 
of altering it may cause even experienced 
PC experimenters to shudder. 

Yet Storage Dimensions does exactly 
that to break through the I,024-cylinder 
limit. The company supplies an IBM-com- 





HARD, FIXED, RIGID, WINCHESTER— 
WHAT?S IN A NAME? 


o PC peripheral hides behind more 

nicknames than the ubiquitous high- 
speed-rotation, large-capacity disk- 
based magnetic random access storage 
subsystem. IBM calls these critters 
“*fixed’’ disks. Elitist users may roll 
“Winchester drive’’ off their tongues. 
Some engineers speak of “‘rigid’’ disks. 
We prefer the term ‘‘hard”’ disk. 

Our favored label is derived from the 
support for the magnetic recording sur- 
face used in the systems. Floppy disks 
use a flexible—hence ‘‘floppy’’—sup- 
port. Hard disks most often use a rigid 
aluminum support—hence the term used 
by engineers for these products, rigid 
disks. Hard disk says the same thing in 
one less syllable. 

IBM calls them ‘“‘fixed”’ disks to dis- 
tinguish them from floppy disks, which 
are removable media. You cannot pull a 
fixed disk out of its drive—without need- 
ing to fix the drive. 

The term ‘‘Winchester’’ has been 
used to describe these devices because 
the first of them used a head assembly de- 
veloped at IBM’s Winchester laboratory. 


patible BIOS in a set of two ROM chips. 
When installing its disk system, you pop 
out your IBM BIOS and plug in Storage 


Dimensions. The dilemma in doing this | 


should be immediately apparent. New 
ROMs inevitably alter your official IBM 
machine into a mere compatible. After the 
change, some particularly picky programs 
may not work, and interpreted BASICA, 
as supplied with PC-DOS, will no longer 
run. In addition, IBM may not service the 
computer unless the original BIOS chips 
are replaced. 

Moreover, replacing the BIOS in com- 
patibles may lead to the loss of some of the 
special features, such as the built-in setup 
menu of the PC’s Limited AT. And some- 
times the chips might not work at all—as 
was the case with a Farraday board on 
which I tried to test them. 

Ever since the introduction of the XT 





The name has nothing to do with either 
the cathedral or the rifle. 

In truth, all of these terms may be 
wrong. Hard disks don’t have to be rigid 
or hard—the 3M company has devel- 
oped an interesting flexible sandwich 
medium. And, spinning at 3,600 rpm, 
they are not actually fixed. Moreover, 
the same hard-platter, fast-spinning tech- 
nology has been applied to cartridge sys- 
tems (removable fixed disks?). And 
“*Winchester’’ is not always an accurate 
description because a growing number of 
these devices use a less massive head de- 
sign termed ‘“Whitney’’ technology. 

If you run into any of these terms, it 
may be refreshing, if somewhat confus- 
ing, to know they all are probably an at- 
tempt to say the same thing. Certainly 
one of them could be better than the oth- 
ers, yet we can’t give a definitive reason 
for our preferred practice of calling these 
things hard disks. We just thought you’d 
appreciate knowing that everyone, in- 
cluding us, could be wrong about what 


_ they call those whatchamacallits. 


—Winn L. Rosch 


and the PC with RAM capacity of 256K 
bytes on the system board, IBM has made 
provision for adding extra firmware to per- 
sonal computer ROM memory. This addi- 
tional firmware, generally used to contrib- 
ute extra functions (such as the control of a 
hard disk or EGA display) or modify exist- 
ing ROM code, also provides an opportu- 
nity for breaking the 1 ,024-cylinder limit. 
Four techniques for adding the necessary 
firmware code are used by the companies 
whose products are reviewed here. 

The simplest approach is to include the | 
necessary firmware inside the controller 
ROM so that no additions to your system, | 
other than the controller, are necessary. Of 
course, this technique imposes the expense | 
of replacing an entire controller card just to 
change a few bytes of code. However, 
when the controller must be replaced any- 
way—for instance, to take advantage of a 
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more advanced interface—it is a valid so- 
lution. 

Another method is to plug in additional 
(rather than replacement) ROM chips con- 
taining the special firmware. Core Intema- 
tional uses this technique for its systems 
that do not use a Core-supplied disk con- 
troller. Core’s ROMs simply plug into va- 
cant sockets on your PC’s system board in 
addition to its native ROMs. 

Unfortunately, not all compatible com- 
puters have vacant ROM sockets, so Core 
also allows the code to be installed through 
software that’s written on the hard disk it- 
self in a special, inaccessible area. This 
code loads automatically during the boot- 
up process, modifying the restrictive part 
of the system BIOS. 

A more unusual method is employed by 
Emerald Systems Corp. The new firmware 
is located in ROMs on an extra short ex- 
pansion card that’s plugged into your sys- 
tem along with the disk controller. The 
two-board approach avoids any difficulties 
with compatibles lacking ROM sockets 
and also allows the use of a standard hard 
disk controller. 


BETTER THAN AVERAGE Besides 
being big, the disk drive systems investi- 
gated here are the cream of today’s disk 
products. They use the latest technologies 
and, generally, are made or assembled in 
the United States. 

They are among the fastest hard disks 
available, partly because their size requires 
it. With tests yielding average access times 
under 30 milliseconds—some under 
20—for normal DOS operations and han- 
dling files shorter than 100K, these disk 
drives will put a factory-installed AT hard 
disk to shame. 

Performance assessment shows that 
these big disk drives fall into two distinct 
classes: the ST506 interface drives—in- 
cluding the Alloy ID-160, IDEAssociates 
Diskit A120, Priam ID130, and Storage 
Dimensions AT 160F—which transfer 
data at 5 MHz; and the EDS! interface 
drives—the Core HC150, Emerald DOS 
150-3000, and Emulex ATS-170 and 
ATS-380—which transfer data at 10 
MHz. The difference between the two in- 
terfaces will show up dramatically when 
you regularly deal with huge files, those in 
the megabyte range. 





Beyond these unifying factors, howev- 
er, each of the manufacturers represented 
here goes in its own direction. Some elect 
to make their systems as easy as possible to 
install, even going so far as to abandon part 
of the available storage area. Others offer 
more customization abilities than any sane 
person may want to tangle with. 

Emulex includes tape backup; a few 
others, such as Alloy, Core, and Emerald, 
offer matching backup systems as options. 

All of these products are designed to 
add into the IBM PC AT, but they have 
differing levels of compatibility with com- 
puters from other manufacturers. Only Al- 
loy, IDEAssociates, and Priam make use 
of the native AT hard disk controller. Only 
Emulex uses an 8-bit interface that would 
be compatible with an XT-class machine 
(although it would be a waste to install 
such a high-performance disk subsystem 
in a low-performance computer like that). 

Because no two PC environments are 
the same, none of these systems can be rat- 
ed as the ultimate hard disk for all sea- 
sons—although all come close to that 
ranking. Which to choose is mostly a mat- 
ter of matching their individual features 
with the demands of your system today 
and your plans for the future. 


ALLOY COMPUTER 
PRODUCTS INC. 


Alloy ID-160 

Alloy Computer Products may be best 
known for its tape backup and interchange 
systems, but the company also produces a 
variety of mini and microcomputer prod- 
ucts, including internal and external hard 
disk systems for the PC and AT. 

An intemal hard disk subsystem, the 
Alloy ID-160 we received made an inaus- 
picious first appearance. It came with its 
mounting rails installed upside down, an 
unnecessary (for installation in an AT) 
black faceplate already installed, and its 
drive select jumper set as drive 0. Proper 
operation required resetting this jumper to 
drive 1, per the IBM standard. 

Based on the 190-megabyte Maxtor 
XT-2190 disk drive, the Alloy ID-160 is a 
solid piece of hardware with eight 5/%-inch 
plated platters and an automatic head- 
parking mechanism. The 160 in the Al- 








Alloy ID-160 

Alloy Computer Products Inc 

100 Pennsylvania Ave. 

Framingham, MA 01701 

(617)875-6100 

List Price: $5,995 

Requires: AT disk controller, DOS 3.0 or 
later. 

In Short: A 125-Mbyte, high-speed (30-mil- 
lisecond average access time) hard disk sys- 
tem that uses the standard ST506 interface, | 
5-MHz data transfer rate. 

CIRCLE 679 ON READER SERVICE CARD. 





loy’s model designation refers to an unfor- 
matted capacity bounded by the 1,024 
cylinder limit. Alloy makes no effort at 
wringing every byte from the | ,224 cylin- 
ders of the Maxtor disk drive, opting for 
simplicity instead of capacity. After for- 
matting, the useful capacity of this disk 
drive amounts to 125 megabytes. 

The Maxtor disk drives used in this and 
several other systems reviewed here are 
unique in their vociferousness. Their voice 
coils seem more like refugees from a stereo 
system than part of a computer hard disk 
drive, and at times they make distinctly 
musical sounds. Although the sounds are 
unusual and at times obnoxiously loud, 
they are also easy to get used to, perhaps 
even comforting. 

After finishing a completely ordinary 
hardware installation procedure, during 
which the disk drive is slid into place and 
connected to the standard IBM PC AT 
combined floppy-and-hard-disk control- 
ler, the AT SETUP program must be nun to . 
identify the ID-160 as drive type 9. 

Once the host computer is booted from 
a floppy disk, the [D-160 is installed with 
its own software, called JPF. As the first 
step, [PF is used like FDISK to assign 
clusters to individual partitions. The fac- 
tory defaults divide the disk into four equal 
parts, each of 31.87 megabytes, although 
you can define more or fewer partitions in 
the sizes that you prefer. 

Partitions beyond the DOS limit of 32 
megabytes are permitted but require run- 
ning a program called IPATCH after the 
first partition is DOS-formatted. As its 
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It's not if 
you ll lose data. 


It's when. 


Head crashes. Software glitches. Operator errors. Archives QICstream™ utility software. 








These are the grim realities of computer life in A final thought, the ArchiveXL is based on 
the 805. To protect yourself from the inevitable QIC-40, the tape interchange standard for data 
data losses, get an ArchiveXL. compatibility. That's a big Archive extra. 

The ArchiveXL is a simple, low-cost me backup _Face cg you need tape backup. Find out 
system specially designed for the —— today how little a lot of personal data 








IBM PC, XT, AT and compatibles. 
When data is lost, just insert your dealer nearest you, Call toll-free 
backup data cartridge in the tape § 1-(800) 237-4929, 

drive and stream the data back onto ; VS Ee 


protection costs. For the Archive 


your hard disk. Data salvation is just Pasa nan fc ron Wt ASAP 
a few keystrokes and just minutes 


away. All this protection takes up 
precious little space—even as little 
as a 3.5 inch floppy disk drive. And 


ap 
the ArchiveXL system is complete euonet 
with everything you need for maxi- Mal to: Archive Corporation 


mum data protection—including 


Costa Mesa, CA 92626 


= = 


CORPORATION 


(©1967 Archie Corporation. Archive 21 s a trademark of Archive Corporation. IBM is.a trademark of intemational Business Machines. 
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STB’s EGA Multi Res 
picks up where other EGA boards 


Multi-frequency Monitors 
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STB’s EGA Multi Res™ will give you 640 
x 350 on a wide range of monitors: standard 
EGA, multi-frequency, or 25 Khz/400 line (like 
Tandy,“ Xerox," AT&T.” and Olivetti™). 

That lets you run EGA software on the 
largest selection of monitors today. 

And just look at the resolutions you can get. 


Pick a number. 
With a multi-frequency monitor, the 
possibilities are dazzling. 

Just plug in your EGA Multi Res, and you 
can enjoy resolutions of 640 x 350, 640 x 480 
and 752 x 410 with Microsoft Windows*™ 
and software using Windows. 

If you drive a standard EGA monitor with 
EGA Multi Res, you'll get an unprecedented 





leave off. 


EGA Monitors 


bAN xy 250 
R29 y 250) 


832 x 350 resolution with Microsoft Windows 
and software using Windows. 
You won't find a higher EGA resolution. 


Run EGA software on your 
25 Khz/400 line monitor. 


If you own a 25 Khz or 400 line monitor, you're 
getting beautiful 640 x 400 resolution from 
your CGA software. That's great. 
But if you install STB’s EGA Multi Res, 
you can keep that same resolution for CGA* 
software, and run EGA software at 640 x 350. 
EGA Multi Res gives you the best of 
both worlds. 
Just look at the extras: a standard parallel 
printer port, optional clock/calendar, light pen 


* STB includes drivers for Microsoft Windows with the resolutions of 640 x 480, 752 x 410 and 832 x 350. 
«* CGA software that is compatible with the IBM Enhanced Graphics Adapter. 


25 Khz/400 Line Monitors 





interface, PC Accelerator™ software, and full 
compatibility with the IBM® PC, XT and AT. 


Don’t get left behind. 


Contact your local dealer and ask for STB’s 
EGA Multi Res, or any of STB’s full line of 
video, memory and I/O beards. 


Simply The Best 


a SS 
Gln & EZ 
fp EEE 
STB Systems, Inc. 


1651 N Glenville, Sune 210, Rachardson, Texas 75081, (214) 734-8750 


STB and EGA Mule Rex are regustived trademarte of STB Syotems, Inc 18M HES PCOXTIAT reptered wrademarks of Internahomat Breswney Mahunss Corp Microsoft Wendoun reputered trademarh of Micruaaft, inc Tandy reputered trademark of Tandy Corporation Xrrax repuierod 
drademearh of Keren Corp. ATAT repwiered trademark of Avarncan Telephone and Tolegragh Inc Olvetts trademark of Ohorts, Inc PC Accotoratar trademeash of RESICORP 
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The Alloy ID-160 hard disk drive system is based on the Maxtor XT-2190 disk drive. It has eight 
5%-inch plated platters and an automatic head-parking mechanism. 


a The Alloy ID-160 

can be considered 

an excellent heavyweight- 
class storage device. 


name implies, this program patches DOS 
to use a larger disk sector size. 

Once you have set up your partition 
structure, [PF initializes the entire disk by 
performing a low-level format. The pro- 
cess proved to be rather time-consuming, 
requiring over an hour for all four parti- 
tions. 

After you have completed this initial- 
ization, you reboot the system and DOS- 
format the first partition, afterward patch- 
ing DOS if your configuration requires it, 
As with most systems, accessing partitions 
beyond the first requires copying a device 
driver to the boot partition. 


The software installation process is ac- | 





tually easier than it sounds and should not 
present problems even to neophytes. Over- 
ail, the system performed well and demon- 
strated no difficulties or incompatibilities 
during testing. If you are afraid to venture 
too far from the IBM standard, the Alloy 
ID-160 can be considered an excellent 
heavyweight-class storage device. 


CORE INTERNATIONAL 


Core HC150 


Core Intemational has been in the personal 
computer business longer than there have 
been PCs. Its first systems were based on 
IBM's 5100 system, a pre-PC microcom- 
puter. Since then, the company has grown 
to be a major supplier of PC mass-storage 
systems, backup systems, and (recently) 
its own computers. 

The Core HC15S0, which yields about 
150 megabytes of DOS-formatted storage, 
is one of a number of large disk drives cur- 
rently offered by Core (the HC in the mon- 
iker stands for ‘‘High Capacity*’). 

Although the Core HC150 appears to 
be based on a Control Data Model 94166- 


182 disk drive and a Scientific Micro Sys- 
tems OMTI 8000-series controller card, 
Core claims to have modified both to in- 
crease reliability and to squeeze the abso- 
lute utmost in speed from the system, At 
the very least, the company has eliminated 
the original manufacturer’s logo by past- 
ing (inelegantly at times) its own labels on 
components. 

The ROM on the controller does, in 
fact, bear a Core copyright, and it does in- 
clude a special firmware code that breaks 
through the 1,024-cylinder limit by mak- 
ing the CDC drive appear as if it had half 
its normal amount of cylinders and twice 
the heads—almost as if the drive were cut 
in half and stacked on top of itself. 

Core will supply different models of the 
OMTI controller to substitute for either the 
standard IBM PC AT combined floppy- 
and-hard-disk controller or an OMTI card 
that will work in conjunction with it. When 
the OMTI card is used by itself, it will con- 
trol both the Core disk drive (and a second 
one, if desired) and up to two floppy disk 
drives. The controller itself is a full-length 
expansion board that uses the AT 16-bit 
data bus but is low enough to fit into IBM’s 
PC-XT Model 286. 

The OMTI controller uses the ESDI in- 
terface at data transfer rates up to 10 MHz, 
giving the Core system a two-to-one ad- 
vantage over systems equipped with the 
standard IBM-cum-Westem Digital con- 
troller. To further enhance the rate at 
which contiguous sectors can be read, the 
Core HC15S0 is formatted with a 1-to-1 in- 
terleave. 


Pct Fo l@lesk 


Core HC150 

Core International 

7171 N. Federal Hwy. 

Boca Raton, FL 33431 

(305) 997-6055 

List Price: HC150 drive only, $4,995. ESDI 
controller: with floppy controller, $795; with- 
out floppy section, $695. 

Requires: ESD1 controller, DOS 3.0 or 
later. 

In Short: A 150-Mbyte, high-speed hard 
disk system using a 10-MHz ESDI interface 
and 1-to-1 sector interleave. 
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Benchmark Tests: 





used by other drives in their class. 
The difterence becomes apparent 
when you're working 
with large files. 


(OM PC AT 20-Mbyte drive 
Emulex ATS-170 
Ematex ATS-300 
Storage Dimensions AT 160F 
IDEAssoclotes Diskit A120 
Alloy 10-160 © 
Priam 10130 > 
Emerald DOS 180-3000 


Hard Disks over 100 Megabytes 


ig disks need faster access speeds in order to manage over 
100 megabytes of data. The faster dnves in this chart, the 
Core HC150 and Emerald DOS 150-3000, achieve greater 
speed by using EDSI controllers that transter data at 
10 MHz—twice the rate of the ST506 interface 


DOS Diak Acceaa 


Core Hc1s0 
Performance Times 
(Times given in seconds except where noted.) 
bos BIOS 
Disk Access Diak Seek Sequential Sequential 
(milliseconda) (milliseconds) craata write 
IBM PC AT 20-Mbyte drive 43.50 97.35 9.39 20.38 
Emutex ATS-170 29.79 33.98 8.92 17.36 






Storage Dimensions AT 160F 
WEAssociates Diakit A120 


| Core HC150 20.26 
WA—Not applicable’ hardware call not supported by dive 

The DOS Disk Access benchmark test measures the 
tima it takes to do a random sector read using DOS. 
DOS buffers are set at 3 and the interleave factor is left 
at the drive's defauit setting. This teet adds DOS's over- 
head to the BIOS and hardware times. The test pro- 
gram performs the sector read 1,000 times within the 
DOS disk partition. The average resuit is shown in 
milliseconds. 


17.39 8.90 17.36 


The BIOS Olak Seek benchmark test measures the 
frma it takes to do a random seek using the disks ROM 
BIOS. The test result includes minimal software over- 


head and may not paratlel the manufacturer's claimed 
average access time. The test program performs 1,000 
seeks. The average result is shown In milliseconds. 





Relative Times 
(Ratio: BM PC AT 20-Mbyte drive = 100) 




















Fila Accesa 
Sequential Random Random 
read writa read 
8.73 17.30 10.25 
8.79 18.91 10.09 





9.02 14.66 


956 14.48 7.38 


The File Access benchmark test measures the time it 
takes to sequentially creata and write a 256K-byte data 

of 512 bytes and 4K bytes. The 
test 


sequential read of tha same tila, a random write, and a 
random read. 


PC MAGAZINE @® JUNE9, (987 
24 













SEAGATE GOES TO SCHOOL 
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At Briarcliff Academy, a private elementary 
and middle school in Carmel, California, 
business manager Jeff Valadez uses a Seagate 
disc drive to keep track of the school’s academic 
and financial data. 

Briarcliff’s success depends on this informa- 
tion. That’s why Jeff depends on a Seagate drive. 

Worldwide, over 5 million of our small hard 
disc drives provide dependable data storage 
for quality-conscious people. 

If your business is looking for a new 
computer, disc memory upgrade or add-on, 
ask tor Seagate by name. 

People who have done their homework do. 

Seagate Technology, 920 Disc Drive, 

Scotts Valley, CA 95066. 800-468-DISC. 
In California, 800-468-DISK. 


SS Seagate 


The first name in disc drives. 
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The Core HC150 system is built around a Control Data Model 94166-182 disk drive. It is an 
excellent performer, fast, silent, and well integrated. 


The Core-cum-Control Data drive 
proved to be an excellent performer in 
terms of average access time, too, turning 
ina tested time of under 18 milliseconds on 
some PC Labs benchmark tests. Despite 
the a hefty servo-voice-coil actuator re- 
quired to achieve that minuscule time, the 
Control Data drive runs amazingly quietly, 
and its seeks are almost inaudible above 
the din of the AT power supply. 

Several cross-country mailings of the 
Control Data disk drive have proven its 
rugged construction. Although its disk 
platters are oxide-coated, the disk drive 
automatically parks and locks the head to 
minimize the potential for media (and 
data) damage. In addition, Core claims to 
have further ‘‘ruggedized”’ the disk drive 
through unspecified means. 

The Core system was quite easy to in- 
stall—pop out the standard IBM control- 
ler, slide in the Core, and plug in all the ca- 
bles almost exactly where they went 
before. The disk drive slides into a vacant 
full-height disk drive bay. AT mounting 
rails were already installed on it. 

Artual software installation. disk. parti- 


tioning, and formatting are all handled by 
Core programs. Included among them is 
Core’s Gigafile software that not only al- 
lows the creation of disk partitions larger 
than the DOS 32-megabyte limit, but also 
permits you to gang multiple partitions or 
disk drives to function as one logical unit. 
The instructions are now divided among 
three separate booklets and appear to be a 
major step beyond the crude photocopied 
sheets the company formerly sent out with 
its multithousand-dollar systems. 

Overall , the Core HC1 50 rates as an ex- 
cellent AT disk drive subsystem. Although 
its performance is virtually indistinguish- 
able from the other ESDI systems investi- 
gated here, it is better integrated than some 
of the others, requiring nothing more than 
a disk drive and controller. 


EMERALD SYSTEMS CORP. 


Emerald DOS 150-3000 

Emerald Systems Corp. seems to special- 
ize in making things big. At 150 mega- 
oyter_the Emerald DOS 150-3000 ie 2c 





ally the smallest disk drive in a series that 
steps up to 250 and 315 megabytes of total 
storage. Double-drive systems will cram 
up to 630 megabytes into an AT system 
unit. 

From a component standpoint, the Em- 
erald DOS 150-3000 system appears iden- 
tical to the Core HC150. Both systems are 
based on the identical model of Control 
Data hard disk drive (94166-182), and 
both systems use the same series of Scien- 
tific Micro Systems OMTI 8000-series 
controllers for their ESDI interface. But 
from a basis of physical commonality, 
both the systems and companies diverge 
philosophically. 

Instead of hiding behind glue-on labels, 
Emerald acknowledges itself as a systems 
house that integrates the components that 
other companies manufacture to create 
end-user systems. While Emerald writes 
its own software, the company makes no 
claim to modifying hardware—in the be- 
lief that the original manufacturers know 
best. To create a top-performing system, 
Emerald selects top-performing compo- 
nents. 

The Scientific Micro Systems OMTI 
controllers that are supplied with all of the 
Emerald systems have built-in floppy-disk 
controllers. As shipped, however, this fea- 
ture is defeated by a jumper, and the Emer- 
ald system relies on the AT’s original 
Westem Digital controller card for floppy 
disk operations. However, Emerald also 
supplies instructions for activating the 
floppy disk section should you decide to 
toss out your AT’s native controller. Be- 
cause the trend among AT-compatible 
manufacturers is to include the floppy-disk 


PE 
thd FACT FILE 














4757 Morena Blvd. 
San Diego, CA 92117 

(619) 270-1994 

List Price: $4,995 

Requires: DOS 3.2. 

In Short: A fast, t50-Mbyte ESDI-based 
hard disk subsystem that uses a 10-MHz data 
transfer rate and 1-t0-t sector interleave. 
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QuadEGA+ is the best-selling EGA board 
in the world. And now it’s the best-selling 
EGA board in the world of big business, too. 
Here's why: 


Reliability. 

QuadEGA+ is built for dependable performance 

day in and day out. Less than 1% have been 

returned to Quadram for repair. Only 20 integrated circuits on the 


surface mounted board ensure low power consumption and cooler 
operation in your computer. After one and a half years in the EGA. 


business, we know what it takes to make a 


FREE! highly reliable product. 


Co Good Fi 
oe LO ‘or 


ciM Desktop aoe Crh Compatibility. 

isis Opseel Kiouse =| Quadram’s in-house Compatibility 
Laboratory eoneniall tests the compatibility of the QuadEGA+. 
Many months of use in thousands of different configurations has 
proven the QuadEGA-+ to be the most compatible EGA board on 
the market. That's one reason why so many Fortune 500 companies 


have standardized on it. 


"Based on returned warranty cards 


Fortune 500 
Companies 


QuadEGA + is packed with features. Its four 
mode function sets a new standard of what 
an EGA should be. With support for 
monochrome text, Hercules graphics, 
aphics, and enhanced 


maximum EGA performance, automaric mode switching, accessible 
DIP switches, half slot design, and two year warranty, QuadEGA+ 
lives up to its reputation as the “largest selling full-function EGA board 
in the world,’ 


Better Value. 


QuadEGA+ offers one of the best values in the PC market today. 
Thats s why the QuadEGA-+ continues to be such an overwhelming 
ss. And the value keeps growing! Now receive coupons en 
with every QuadEGA+ board for 70% off or more for Microsoft Win: 
dows, Digital Research GEM Desktop and Gem Graph, and the new 
Quadram Optical Mouse. Find out what the world of big business 
knows. For more information, contact us at One Quad Way, 
Norcross, Georgia 30093, 564-5 


QUADRAM 
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Emerald bases its DOS 150-3000 hard disk drive on the same Control Data drive that Core uses. 
Emerald makes no hardware modifications, however, choosing to add only its own software. 


controller on the system board, this seems 
to be a safe strategy. 

To break the 1 ,024-cylinder limit, Em- 
erald supplies special ROM firmware in an 
unusual manner. The code is contained in 
a chip on an additional S-inch-long, 8-bit 
interface board that plugs into any free ex- 
pansion socket inside the host AT. No con- 
nection is made between this board and the 
rest of the Emerald system except through 
the PC bus. 

As with the Core system, the Control 
Data disk used by Emerald achieves a low 
average access time through use of a high- 
speed servo-voice-coil head actuator. For 
fast sequential access, the Emerald system 
takes advantage of the 10-MHz ESDI data 
transfer rate and a 1-to-| interleave on the 
disk. The reliability of the oxide-coated 
disk is ensured by an automatic park-and- 
lock mechanism. 

No precise average access time could 
be determined for the Emerald disk be- 
cause its operating firmware proved in- 
compatible with the PC Labs benchmark 
tests. However, when accessing data ran- 
domly through DOS, the Emerald system 
acquitted itself with a performance less 


than one-half percent slower than that of 
the Core disk drive. 

Hardware installation is straightfor- 
ward and involves no more than sliding in 
the drive (supplied with AT mounting rails 
in place), dropping the two expansion 
cards into sockets, and plugging the disk 
drive into the controller. 

Emerald supplies its own installation 
software to replace IBM’s FDISK and 
FORMAT, as well as offering procedures 
that allow partitioning the 150 megabytes 
of disk into several logical drives (each 
with its own DOS drive letter assignment) 
or combining several drives into a single 
logical unit. In addition, the Emerald soft- 
ware breaks the DOS 32-megabyte barrier 
and allows a maximum single physical or 
logical drive volume of upto one gigabyte. 

The Emerald installation procedure can 
be accomplished by issuing one command 
to DOS and making a couple of menu se- 
lections. It’s fast because the big disk is 
supplied with its low-level format already 
in place. However, the Emerald system 
proved unusual in that the hard disk was 
not recognized after installation when the 
host computer was booted from a floppy 





disk. It seems to require booting from hard 
disk for proper operation. 

Besides that peculiar feature, the only 
disadvantage to the Emerald system is that 
it swallows two expansion slots. Its prima- 
ry advantage is the speed achieved by its 
ESDI interface. 


EMULEX CORP. 
Emulex ATS-170 
Emulex ATS-380 


Emulex Corp. is one of those rare compa- 
nies that dabble in both the IBM and DEC 
markets, making peripherals for the small 


| computers of both companies. That the 


company can field successful products in 
the tough DEC marketplace is a tribute to 
its engineering expertise—as this pair of 
mass storage subsystems also demon- 
strates. 

In fact, the Emulex ATS-170 and ATS- 
380 may force changes in some of the be- 
liefs widely held in the PC hard disk indus- 
try. According to common lore, 8-bit 
interfaces and double-decking expansion 
buses individually slow down data speeds. 


PC 
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Emulex ATS-170 LS 
Emulex Corp. 

3545 Harbor Blvd. 

Costa Mesa, CA 92626 

(714) 662-5600 

List Price: $3,840 

Requires: DOS 3.0 or later. 

in Short: A combination 142-Mbyte (for- 
matted) hard disk and 60-Mbyte cartridge 
tape backup system that uses both SCS! and 
ESDI interfaces but achieves very fasi 
speeds. Hl wins Editor's Choice. 
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Emulex ATS-380 

Emutex Corp. 

3545 Harbor Blvd. 

Costa Mesa, CA 92626 

(714) 662-5600 

List Price: $7,105 

Requires: DOS 3.0 or later. 

In Short: A combination 310-Mbyte (for- 
matted) hard disk and 60-Mbyte cartridge 
tape backup system that uses both SCSI and 
ESDt interfaces but is able to produce some 
very fast speeds. 
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HOW TO RUN A HARD DISK SYSTEM 
WITHOUT BACKUP. 


Crossing your fingers is great when you’re telling your 
mother-in-law you'd love to have her visit for a month. But, 
you are pressing your luck when you run your computer 
system without backup protection. 

Crossed fingers won’t help when a crash wipes out your data 
and you have to spend hour after hour trying to retrieve 
what has been lost, recreate what has been = 
forgotten or re-enter what is gone. 

But, a Cipher 5400 tape backup system can 
offer dependable security for that important 
data. Designed for today’s high capacity 
disks systems on the IBM PC XT, AT and 
compatibles, the Cipher 5400 is available as a 





stand alone, self powered unit offering 60 megabytes of fast 
backup and compatibility with such networks as Novell. The 
5400 is completely read/write compatible with IBM’s 6157 
tape backup system. And, Cipher backs it with a two-year 
warranty and six-month warranty exchange program. * 
Best of all, the Cipher 5400 frees your fingers for more 
important tasks, like signing contracts and 
shaking hands after a successful deal. 

So, why not uncross your fingers and use one 
to dial 1-800-843-3751, Ext. 9; or within 
California, 1-800-722-0670, Ext. 9, for more 
information about the Cipher 


5400 backup system. LZ 7) her 


* If your 5400 fails to operate within the first six months of use, Cipher will replace it. IBM PC XT, AT and IBM 6157 are trademarks of IBM Corporation. Cipher is a Registered Trademark of Cipher Data Products, Inc. 
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Pipey 
Manufacturing 
Inventory 
Audit Report 
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Transfer Scan Data 





"A successful business runs on accurate, timely 
information." An obvious statement perhaps, but one that 
every personal computer user must keep in mind. In order to 
get the reports we require, we must ensure that the information 
on which we base our decisions is as up-to-date as possible. 
This is where a bar code reading system such as the TimeWand 
can be used to improve efficiency in the office or workshop. 
The TimeWand provides a convenient way to ensure that your 
computer has all the facts, all the time. 


Let's use inventory control as an example. Once an inventory 
system is set up on the computer, you are faced with the 
important task of keeping the inventory up to date. The 
TimeWand gives you a quick and efficient method of getting 
information into your computer system. To enter an item into 
inventory (such as the copper elbows shown above), all you 
need to do is scan the item, the quantity, and transfer the data to 
your computer. By using Time Wand, you bypass the 
time-consuming steps of writing down every transaction, 
deciphering hand-written notes, typing in each inventory 
transaction by hand, and searching for transcription errors that 
might have occurred. The TimeWand is an ideal tool for 
gathering information for use in your business. 





1 Edit Scan Data 


Bar Codes, Computing, and the TimeWand... a Closer Look. 


From time-billing to tracking work orders to monitoring 
security, the TimeWand provides an inexpensive solution for 
your data collection needs. Call or write Videx today for more 
information about how the TimeWand can help in your 
business. 


TimeWand (2K version) - $198 
Recharger - $149 
TimeWand Communication Software (IBM) - $299 


Software available for the Macintosh, Apple // 
family, and Tandy (Model 100 and 200). 


(Videx 
1105 NEE. Circle Bivd., Corvallis, OR 97330-4285 
503-758-0521 


Videx is a registered trademark and TimeWand is a trademark of 
Videx, Inc. 
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TRICKS WITH BUFFERS AND SECTORS 


f you want to wring all the perfor- 

mance possible out of your hard disk 
drive, you should try experimenting with 
two of the more mysterious operating pa- 
rameters of your system: the sector inter- 
leave and the number of disk buffers. Set 
these aspects of your system to their opti- 
mal values, and your hard disk perfor- 
mance can significantly improve. 

The sector interleave of your hard 
disk is established when the disk drive is 
low-level-formatted. It determines the 
subsequent physical arrangement of data 
on the disk. 

In most disk systems, digital informa- 


ters in a specific, though arbitrary, pat- 
tem. The disk surface is divided into 
tracks (often termed ‘‘cylinders’’), that 
are defined by the area that is scanned un- 
der an unmoving read/write head. Tracks 
are arranged as concentric circles spread- 
ing outward from the hub at the center of 
the disk. 

Each disk track is subdivided into 
small arcs called sectors that, in the usual 
PC scheme of things, each hold 512 
bytes of data. The two types of sectors 
are often referred to as physical sectors 
and logical sectors. 

Physical sectors correspond directly 
to the arcs in each disk track. They are ar- 
ranged sequentially and are contiguous to 
one another; typically, they are num- 
bered | through 17. 

Logical sector numbers refer to the 
manner in which the disk controller looks 
at the sectors. Because the data is read 
from the disk at the high rate fixed by the 
| interface and many computers cannot ab- 
sorb information atthat rate, the inforna- 





Combined, they should make data 
crawl—or so says conventional wisdom. 

Yet while both of these Emulex sys- 
tems feature those supposedly speed-rob- 
bing designs, they play second-fiddle to no 
one when it comes to disk speed. They are 
among the fastest AT disk drives available 
anywhere. 

These two systems differ only in the 





tion is arranged on the surface of the plat- | 





tion is read from the disk one sector ata | 


time, with pauses in between. The 
Pauses correspond to the discrete amount 
of time required to allow one or more 
sectors to pass under the disk drive head 
unread. For instance, the control elec- 
tronics might make the system read every 
other sector to cut in half the speed at 
which information piles up. The num- 
bers identifying logical sectors are ap- 
plied in the order in which they are read. 
The sector interleave of the hard disk 
refers to how many physical sectors pass 
under the read/write head for every logi- 
cal sector that is read or written. In the 
case of a system in which every other 
sector is skipped, two physical sectors 
must pass under the head for each logical 
sector. This system is described as hav- 


ing a sector interleave of 2-to-1 or, some- | 


times, simply as 2. IBM uses a sector in- 
terleave of 6 for the XT system. The 
faster AT uses a sector interleave of 3. 
You can alter the sector interleave of 
your system if you have access to a low- 
level-formatting program such as IBM’s 
Advanced Diagnostics or the software 
that accompanies many add-in hard 
disks. Usually you are given a choice of 
the interleave value to use. You may 


want to experiment with different values _ 


to find the one that’s best for you—re- 
membering, of course, that when you 
low-level-format a disk you destroy all 
the data written on it. 

For stock hard disks, IBM’s figures 
don’t appear to be too far off, although in 
some systems, interleaves as low as 2-or 
1-to-1 offer some improvement. If you 
have the time and like to tinker, it’s worth 
auy. 


standard disk drive. The ATS-170"s mega- 
byte configuration uses a Micropolis Mod- 
el 1355 drive that yields about 142 mega- 
bytes formatted (170 unformatted); the 
ATS-380, uses a Maxtor EXT-4380 that 
gives about 310 formatted megabytes (380 
unformatted). Beyond that, they are iden- 
tical and use the same host adapter, con- 
troller, software, and tape backup system. 








Buffers are blocks of your PC’s elec- 


tronic random access memory in which | 
the Yata read from your hard disk can be | 
temporarily stored. With part of your 
system’s RAM used as a buffer, informa- 
tion can be read from your hard disk very 


| quickly and doled out more slowly at the 


rate your computer can handle it. 

Although buffering does not change 
the speed at which the original disk read 
is made, subsequent reads may be made 
at RAM speed without the mechanical | 
delays imposed by moving the head or 
spinning the disk, yielding a dramatic 
performance improvement. 

Such buffering schemes are wonder- 
fully effective when contiguous records 
are being read but they offer little bene- 
fit—and sometimes impose a slight pen- . 
alty—when records are accessed com- 
pletely at random. 

DOS has a built-in disk-buffering sys- 
tem that is controlled by the BUFFERS = 


| statement in your system’s CON- 


FIG.SYS file. Without the BUFFERS 
statement, your system defaults to two or 
three seciors of buffering (depending on 
the DOS version you use). This default 
value may be the worst possible one that 
you can use. 

You'll want to experiment with dif- 
ferent values up to 99, the DOS limit. 
Because larger numbers do not necessar- 
ily guarantee better performance and be- 
cause each buffer consumes roughly 528 
bytes of system RAM, you'll probably 
not want to go the whole hog. 

In most cases a value of 15 to 20 buff- 
ers is the best compromise. All testing for 
this series of articles was performed with 
BUFFERS =20.— Win L. Roseh 


The Emulex system uses both the SCSI 
and ESDI interfaces. A host adapter—a 
full-length XT-height expansion 
board—converts the 8-bit PC bus into the 
SCS] interface, which is in turn connected 
to a 5%- by 74-inch controller card that 
provides the ESDI interface used by the 
high-capacity disk drive units. 

Probably because of its minicomputer 
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The Emulex ATS-170 and ATS-380 hard disk systems offer excellent performance. High 
performance and a low price tag of $3,840 make the ATS-170 an Editor’ s Choice. The ATS-170 is 
based on a Micropolis disk drive and the ATS-380 on the Maxtor EXT-4380, which gives 310 
formatted megabytes. Installation may be difficult, but in this case it is worth the trouble. 


heritage, Emulex recognizes the impor- 
tance of backing up hard disk data, particu- 
larly in such a huge system. Consequently, 
these disk systems include a Kennedy 4- 
inch cartridge backup system that uses 
standard DC600A cartridges. 

The tape drive partly explains the use of 
the SCSI] interface. The Kennedy unit 
plugs directly into the SCSI bus. 

The only penalty imposed by the two- 
part hardware interface is installation time. 
It gives you an additional board to screw 
into your computer at the bottom of a drive 
slot. Emulex includes detailed instructions 
for this installation and supplies all neces- 
sary cables cut exactly to length. The hard 
disk drive fits only in the AT’s internal 
disk drive bay; the tape drive, only under 
the A: floppy disk drive. 

The biggest installation problem is 
slinging those cables around. It can be 
quite confusing even with the aid of the 
well-illustrated instructions. But once the 
hour or so of installation is over, the payoff 
is a top-notch mass-storage system—sec- 
ond to none but comparable to several. 


Software installation requires running 
several programs and installing a device 
driver in the host system’s CONFIG.SYS 
file, but it presents no unusual difficulties. 
The only bothersome part is low-level-for- 
matting the hard disk drive (although Emu- 
lex supplies the disk drive already format- 
ted, the instructions recommend that you 
do it again to ensure against shipping dam- 
age). 

If you accept all the recommended de- 
faults for the first format, you'll verify 
each sector eight times. That seems like a 
really good idea if you want to be sure of 
the quality of your storage system, but 
you'll end up writing off the rest of the 
day. The process takes hours to perform. 

Once that’s done, you partition the disk 
drive and DOS-format it with the Emulex 
software. If you want, you can break the 
big disk drive into multiple logical drives 
or blast through the DOS 32-megabyte 
limit and give the whole thing one drive 
letter. You can elect to install system files 
on the Emulex disk drive so that it will boot 
your system. 


Because the Micropolis drive uses only 
1,022 cylinders, it has no worries about 
addressing limits. The Emulex ROM evi- 
dently takes care of the 1,222 cylinders of 
the Maxtor, 

Emulex also supplies the necessary 
software for operating the tape backup sys- 
tem, which has programs for backing up 
and restoring individual files, groups of 
files, whole partitions, and disks. 

Despite the 8-bit host connection and 
doubling up of interfaces, the Emulex sys- 
tems kept up with the best-performing, full 
16-bit, all ESDI drive systems. In large 
files their performance matched both the 
Core and Emerald systems. Only on ran- 
dom access did either system flag because 
of the slower response of the Micropolis 
and Maxtor drives, as compared with the 
Control Data. 

If you’re not afraid of the complex 
hardware installation, either Emulex sys- 
tem can be an effective means of adding 
more than 100 megabytes to your system. 


IDEASSOCIATES INC. 
IDEAssociates Diskit 
A120 


The idea behind the IDEAssociates Diskit 
A120 is packaging an easy-to-install add- 
in hard disk system backed by a strong 
support system as an alternative to the 
take-your-chances raw drive market. Al- 
though IDEAssociates’ smaller drives 
achieve this result commendably, 
this—the largest drive in the series at about 
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Billerica, MA 01821 

(617) 663-6878 

List Price: $7,995 

Requires: AT disk controller, DOS 3.0 or 
later. 

In Short: A 120-Mbyte (formatted) hard 
disk subsystem that makes use of the existing 
AT controller and includes complex installa- 
tion and customization software. 
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$11,900 = 510 MegaBytes 
For All COMPAQ 386, AT, RT, XT, PC Applications 


B tape back-up 


$11,900 


15 milliseconds 
© Eliminate 
32 MB limit 
© Up to 4 Disks p 
controller 
° Network 
compatible 


ROM BIOS Independent (RBI) 8 Inch 


and 5% Inch disk controllers 


and complete memory systems Install 


in less than 15 minutes. 


ESD! and SMD Controllers by NMS... The Best Available. 


FACT: 

When you look for high capacity disk 
storage and fast controiiers for your 
COMPAQ 386, RT, AT or compatible, 
you will find only one company that 
offers reijiability, proven technology, 
up to 3.2 gigabyte capacities and 
immediate avaiiability—National 
Memory Systems Corporation. 


SOPHISTICATED PERFORMANCE: 
Unsurpassed performance of 15 
millisecond average access times 
and data transfer rates over 2 
megabytes per second can now be 
yours. The PC-8000 Serles supports 
overlapped seeks, 32-bit ECC with 11 
bit error correction, high speed PIO, 
DMA and morel One single slot con- 
troller supports up to four disk drives 
with capacities up to 689MB. 


“PRICES VALIO THROUGH 8/01/87 


call us today! 


National 
Memory 


Systems 
CORPORATION 


355 Earhart Way 
Livermore, CA 94550 


(415) 443-1669 
TELEX 821892 NMSUD 
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ROM BIOS INDEPENDENT: 

No ROM BIOS chips to change on 
your mother board...No CPU incom- 
patability with clones elther... 
Unsurpassed ease of installation. 


TAPE BACK-UP: 

NMS provides ANSi-iBM format 1% 
Inch tape systems and 120MB of 
file-by-file/streamer Va inch cartridge 
tape systems. (NMS 9000 and PC 
125 series). 

LASER OPTICAL: 

Complete, 12 inch media, 2000MB 
memory systems that support DOS 
applications and format as one 
volume. 


© DOS, XENIX, AIX Compatible 

© ESDI and SMD Controllers are 
available to VAR's, Systems 
integrators and OEM's. 


® Published prices assume C.O.0. or C.I.A. © Compatable with all popular networks * One year RTV Warranty. 
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The IDEAssociates Diskit A120 integrates a Maxtor XT-1 140 140-megabyte drive with proprietary 
initialization software. The drive works fine, but the software needs work. 


120 megabytes (formatted)—violates one 
of IDEAssociates’ own design rules: its 
software is probably too complex for inex- 
perienced users. 

I’ve tangled with the IDEAssociates 
software many times before. When every- 
thing is right with a system, installation 
can go smoothly. But should the slightest 
problem crop up, the process can reduce 
you to tears. With this system, everything 
went awry. 

At first glance, the IDEAssociates Dis- 
kit A120 is a straightforward system—the 
whole kit is nothing more than a Maxtor 
XT-1140 140-megabyte (unformatted) 
hard disk, a cable, a software disk, and in- 
structions. Designed for installation in an 
AT only, it makes use of your existing 
combined hard-and-floppy disk controller. 

Hardware installation is a breeze. Just 
slide the disk drive into a free drive 
bay—AT-style mounting rails are already 
screwed to the disk drive—plug in the two 
data cables and a power cable, and button 
things back up. Tum on your AT and tell it 
you've got drive type number 9. Because 
the Maxtor drive uses only 1,024 cylin- 


ders, no BIOS change is required. 

Software is another matter. IDEAsso- 
ciates supplies programs for both initializ- 
ing (low-level-formatting) the disk drive 
and slicing and dicing its immense capaci- 
ty up to your heart’s content—or breaking 
the DOS 32-megabyte limit and putting all 
your bytes in one basket. If your disk drive 
is initialized, you should have no problem 
configuring it to meet your needs. 

However, if your disk drive arrives un- 
formatted, as did the evaluation unit, or if 
you want to vary its most intimate operat- 
ing parameters, you’re in for an initializa- 
tion adventure so Byzantine that it makes a 
government bureaucracy look well orga- 
nized and lucid. 

In truth, the potential of the IDEAsso- 
ciates program package is immense. You 
can change interleaving, sector size, and 
whatever other drive parameters you think 
will give you better performance than the 
stock configuration. But if your experi- 
ences with it are like mine, you'll also feel 
more twisted than if you got stuck in an 
automatic pretzel-making machine. 

Put simply, this software needs work. 





Other programs achieve the same results 
without the confusion. 

Once—and if—you get this big 
IDEAssociates Diskit A120 working, 
you’ ll have a quick-performing system 
that is limited only by the standard IBM 
ST506 disk interface. The Maxtor drive 
Tuns rings around the stock AT unit, al- 
though it can’t quite keep up to the Priam 
(also reviewed). 

If you like a good challenge, try this 
disk drive. If you can’t pass this product 
up, let your dealer set it up. 


PRIAM SYSTEMS DIVISION 
Priam ID130 


Priam Systems Division, the only compa- 
ny among those whose products are exam- 
ined here that actually manufactures its 
own disk drives, has taken aim at the AT 
market with the idea that the world needs 
an easy-to-install, moderately priced, 
high-performance alternative to IBM’s 
standard AT disk drives. The Innerspace 
series of drives, of which the Priam [D130 
rates the largest, at 130 megabytes (for- 
matted), succeeds admirably at achieving 
that end. 

Hardware installation of the Priam 
ID130 is like that of any other hard 
disk—slide it in and match three cables to 
the appropriate connectors on the disk 
drive. Unlike other systems, the Priam 
won't give you worries about switches or 
jumpers. There aren’t any. Your only wor- 
Ty is the installation software. 


ae FILE 


Priam IDI30 

Priam Systems Division 
3052 Orchard Dr. 

San Jose, CA 95134 


Requires: AT disk controller, DOS 3.0 or 
later (PC DOS 3. | or 3.2 for disk partitions 
over 32 megabytes). 

In Short: A 130-Mbyte (formatted) AT hard 
disk system designed for ease of use and in- 
stallation that supports PC-DOS 3.1 or 3.2 
partitions up to the full disk in size. 

CIRCLE 873 ON READER SERVICE CARD. 
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The Fast Way To Keep Your Hard Disk Fast 


Personal System/2 
Compatible 


Vopt organizes your hard disk files into contiguous 
areas of your disk. Fast. 


YOU NEED IT because your disk can access contiguous files 
easiar and fastar than the fragmanted files DOS creates DOS 
writes pieces of files in no particular ordar on your disk, wherever it 
can find a space big anough for the current fregmant. As you write 
and rewrita records, tha availabla spaces gat smaller and the pieces 
of your files become increasingly scattared 


Whan files are scattered over tha disk surtaces, it takes longar to 
gather up tha pieces, because locating them on different areas of 
tha disk surfaca involves mechanical motion. To find a particular 
piece of your file, even the next sequential record, your disk may 
have to reposition its Read/Write heads or wait out another 
rotation. 


That's why your applications run slower on a disk which has been 
in use for a while than on anawdisk. It's just working hardar tofind 
your data. 


The cure is to reorganize the disk contents into contiguous 
clusters so finding them is effortless. 


Unfortunately, disk organization is like housekeeping: it's 
no sooner done than DOS starts scattering file fragments 
again, your disk gets slower, and you have to organize it all 
over again. You need to organize frequently to keep file 
fragmentation in check. 


There are several ways to get your files in order, but most of 
them take too long. Why spend more time organizing than 
you'll save in processing? 


“VOPT Is something of a miracie. it 
performs its disk reorganization 
chores in seconds, instead of the 
minutes and even hours some other 


™ utilities can take. A sexy symbolic 


display shows the files being moved 
around on the disk, and Informative 
tallies provide useful information on 
disk utilization... also includes several 
useful utilities to check floppy disk 
speed, report hard disk access times, 
speed up screen writes, and more. 
... &@ bargain. Vopt Is fast, safe, 
effective, and even fun to use. What 
more could you want?” 


a be Glenn Hart, PC Magazine 
i May 12, 1987, Page 36. 


Vopt is the fast cure for a slowing hard disk--so fast you can 
run it in seconds from your AUTOEXEC. BAT file. Your 
drive will run like new! 


annnee 


EXTRA! When you get Vopt, you get more—a tidy 
collection of useful system utilities. 


Vmap pictures your hard disk storage utilitzation, handy for 
seeing fragmentation. Vopt's CHKDSK can handle parti- 
tions much larger than DOS's skimpy 33 megabytes, as well 
as bigger sectors and clusters. if your disk has unmarked 
bad clusters, Vmarkbed will find them for you. Veeek 
graphically displays hard disk seek times over the full range 
of cylinders on your drive. 


For your diskettes, Vspeed will check your timing margins 
and Vrd will locate surface defects on formatted diskettes. 


We've also included Vprtse, a tiny resident program to 
speed up PrtSc operation, Visr to give you the size, name, 
and interrupts held by ali memory-resident programs 
loaded, and Vbench, timing benchmarks of your system 
against standard system times. 


Only $49.95 
Add $3 Shipping & Handling 


CA residents add 6% sales tax. 
M/C, Visa, C.0.D., 
Check, or M.O. Accepted 








System requirements: IBM PC-AT, PC-XT, 
Personal Systam/2 or compatibis, with 
512K RAM. 


Vopt is a trademark of Goldan Bow Systems. 
PC-AT, PC-XT, Personal Systam/2 and IBM 
ara trademarks or registered tradamarks of 
International Susiness Machines Corporation. 





GOLDEN BOW SYSTEMS 
2870 Fifth Ave, Suite 201 

San Diego, CA 92103 
619/298-9349 
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® HIGH-CAPACITY HARDDISKS __ 


HARD DISK CONTROLLERS 


An examination of an overlooked component. 


hard disk is only part of a mass-stor- 

age system. No disk drive can ac- 
complish its intended purpose without 
the aid of that oft-forgotten electronic 
component, the disk controller. Both in- 
terpreter and commander, the controller 
converts the data-oriented demands of 
your computer system into the special in- 
structions that the disk drive needs to 
physically find each byte that it remem- 
bers. 

Somewhere in every disk system 
lurks a controller hard at work. Although 
sometimes combined into the disk drive 
unit itself (as with many of today’s min- 
iature hard disk cards), most often the 
controller is a separate component that 
fits into an expansion slot of its host PC. 

When you plan on adding a hard disk 
to a PC or hard-diskless XT, you'll need 
to get a controller to go with the drive. 
Most ATs are already equipped with hard 
disk controllers as part of their combined 
hard-and-floppy-disk controller card. 
' Occasionally, however, you may find 
that you want or need to get a special con- 
troller for an AT, too. 

In past years when disk drives were 
invariably bought from systems houses, 
the controller accompanied the disk 
drive. Although you had no choice about 
what controller you got, you could usual- 





drive you bought. 

When you buy a bare hard disk drive 
and a separate controller, you may not be 
80 lucky. To operate properly, the oon- 
troller needs to know certain of the pa- 
rameters used by the hard disk that it is to 
run. With many XT-style controllers, 





That's no trouble, either. Once you’ ve 
got your AT screwed back together, the in- 
stallation process requires no software ex- 
pertise. You merely boot up and run Pri- 
am’s installation routine. You don’t even 
need to bother with the AT’s setup pro- 
gram. The Priam program takes care of 
that for you. 





ly be sure it that worked with the disk 





this information was put into ROM firm- 
ware, something the average PC user 
may have a difficult time accomplishing 
without investing a thousand dollars in a 
PROM burner (to write the information 
inside a microchip) and a 5-year educa- 
tion in engineering. 

However, a new generation of XT- 
style controllers now comes complete 
with support software that puts the neces- 
sary disk operating code on the hard disk 
itself, allowing almost anyone to play the 
mix-and-match game with such a con- 
troller and almost any hard disk drive. 
Scientific Micro Systems’ OMTIdisk 
program is one example. 

AT owners face less of a problem than 
XT owners because many disk drive pa- 
rameters can be controlled directly 
through the IBM PC AT system setup 
program. Altematively, Storage Dimen- 
sions’ SpeedStor program will aid you in 
sending all the right disk drive setup in- 
formation to the controller. 

All controllers are not created equal. 
They vary by their host interfaces, drive 
interfaces, and data encoding methods. 

Of these, the host interface is the most 
rudimentary difference. Some control- 
lers use 8-bit interfaces, enabling them to 
plug into PCs, XTs, and ATs—although 
they are not usually recommended for 
use in 16-bit bus systems. Controllers 
with 16-bit host interface buses work in 
AT-style computers, including the PC- 
XT Model 286 if the controller card will 
physically fit the smaller chassis, 

Three chief drive interfaces are cur- 
rently in use: ST506/412, SCSI, and 
ESDI. They differ in many ways: speed, 


However, the Priam program does 
some mysterious things during the installa- 
tion. It tells you little of what’s going on 
and displays only cryptic messages on the 
screen. You are required to type in a few 
installation choices: do you want your new 
Priam disk drive to be the first or second in 
your system, or do you want to divide the 








bus structure, and integration level. Your 
chief concern in choosing a controller for 
a given disk drive is to make sure that the 
controller interface matches that of the 
disk drive. 

The data coding method used by a 
controller determines what patterns of 
magnetic pulses on the disk represent the 
data to be stored. More-advanced data 
coding schemes can squeeze more infor- 
mation on a given disk and move that in- 
formation between the disk drive and the 
host computer faster. 

Until recently, all hard disk control- 
lers made for personal computers used 
modified frequency modulation (MFM) 
data coding, sometimes called double- 
density recording. 

Last year a technique borrowed from 
IBM mainframes called 2,7 run length 
limited (RLL) began to appear in person- 
al computer hard disk controllers. The 
2,7 RLL system packs data 50 percent 
tighter and moves it back and forth 50 
percent faster. 

Early this year another run-length- 
limited data coding scheme was adapted 
to PCs by Systems and Software, under ! | 
the brand name Perstor. Called 3,9 RLL, 
Advanced RLL, or ARLL, this system 
doubles disk capacity over MFM and 
doubles the data transfer rate. 

The important thing to remember 
about these advanced data coding | 
schemes is that, in general, they require a | 
hard disk drive of higher overall qual- 
ity—one that has heen certifies! ip use 
RLL. Most newer hard disk drive units 
meet the more stringent standards re- 
quired by RLL.—Winn L. Rosch 





big disk into a number of DOS-size vol- 
umes and make the big disk act as exactly 
that—one big disk—without dealing with 
the DOS 32-megabyte addressing limit? 
Being required to make those choices 
means that you're stuck with watching 
over the rather dull installation procedure, 
but at least it’s quick—about 5 minutes. 
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Peachtree 
Complete Accounting 
for Just $199 









Everyone's Asking How Can We Do It? 


When you reduce the price of an 8-package accounting system from 
$4,800 (or $600 a module) to $199 for the complete set, people are bound 
to ask questions. Here are some of the most popular ones we're hearing 
at Peachtree: 

Q. How can we afford to sell Peachtree Complete at such a low price? 
A. We've reduced our costs without reducing product features. Peachtree 
Complete has been repackaged ig taints aa 
and better organized user instructions. We've also streamlined order 
processing and reduced overhead. It is faster and easier to huy our 


product. 
Peachtree has long been the first name in accounting software, so 
we've had time to completely amortize our original development costs 
tions. 


copy Consequently, 
you're getting a proven product at 
a better price. 

We also “unbundled” support 
(soyou only pay for what you 
need when our toll-free 
technical support hotline) and esta- 
blished a network of local dealers 
to serve as Independent Peachtree 
Support Centers. 

Q. What does Peachtree Complete 
include? 


A. I. Eight Integrated Software 
Modules: 
General © Accounts Receivable Sales Invoicing © Accounts Payable 
onvernory Conard "°F Fixed Assets Job Cos © Payroll ‘2 
Antnstallation Guide to lead you step by step through our simple 
installation 


expert, to explain accounting concepts. 

. Tutorials on each module with sample data to make learning easier. 
. A complete Reference Library with detailed instructions in plain 
English on all software functions. 


Q. Is Peachtree Complete really the same product that used to sel! for 
$600 per module? 


A. Peachtree Complete is basically the same system that both 
Peachtree and IBM sold for about $5,000 but with substantial improve- 
ments in function and presentation. 

With more than 150,000 users to its credit, Peachtree Complete 
has been the PC World Class Winner in its category for two of the last 
three years. 
Q. What's the difference between Peachtree Complete and the $69.95 
systems? 
A. Peachtree's system is called Complete because it contains the eight 
most needed accounting packages (including payroll) and all reference 
materials for one price. Remember, it wasdesignedi as a $4,800 

a, 


Call Now to Order or for 2 Dealer Near You ,*. 


1-800-247-3224 


In Georgia, call 1-404-564-5800 


VR Ww PP 


a 








s 
. An Accounting Primer, written for Peachtree users by an industry “ 








accountity sofiware system. 
The $69.95 systems, on the other hand, are incomplete. They were 
designed to sell for $69.95 and require the purchase of additional modules 
to be comparable—payroll, $49.95 more; tutorials, $19.95 each; etc. 
Everything is a la carte 
€. How soon will I outgrow the system? 
A.. Peachtree Complete handles revenues up 0 $21,000,000, so only the 
companies will outgrow the system. The ability to process data 
fin an unlinuited number of companies is one of the system's biggest 
selling points, 
An optional nulti-user module soon to be available allows Peachtree 
Complete to be installed in a Local Area Network. And Peachtree Data 
Query, for just $199, lets you quickly transfer your accounting data 


promptly refunded. 
InfoWorld Report Card 

“Superb value, easy to use, good 
manuals. . -We rate Peachtree's Complete Business Accounting System an 
excellent value.” —Richard Morochove, /nfolWorld Review Board. 


Enjoy oh comatreind Cone offbuying your accounting 
forms direct from Peachtree Software. Guaranteed compatibility. 


Call 1-800-555-6485... 


Compare Feature for Feature: 


General Ledger 

© Predefined and 25,000 user-defined Chart 
of Accounts: 

© Repeating journal entries 

© Control report audit trad 

Accounts 


© Up to 21,000 inventory isems 
© Automatic pricing with 3 levels for each item 
Pixed Assets 


© 5 property and 8 asset classification categories 
© 5 differen methods of figuring depreaation 
Cost 


Fre etcet Sl penia on » yb ty as 
© Compares estimated costs with actual costs for 
speatic tasks 


Receivable/Invoicing 
© Open item or balance forward customers 
© Up to 12,000 cumomers 
© Sumultaneous updating of Inventory and 
AR data files at ime of mvoice entry 
Accounts Payabie 
© Selection of invoices for payment based on 
user-defined discount & due dates 
© Up to 14,000 vendors 
© Cash requirements forecasting by due date 
© Checks printed with detailed stub listing 


Payroll 
© Built in current year federal, state, city and 


irademark of International Business Machines. 


bag is opened. 
cake eae $199 plus $12.50 Shipping to: 


toechinee Software 


4355 Shackleford Road, Dept. PCM-06, Norcross, GA 30093 
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Now There's A High-Performance RLL Safe Enough To Drive. 


An RLL disk drive can really soup up the 
pefoiianwol Fe DEO SOO eck. 
Giving you a 50% increase in your data 


transfer rate. By taking your throughput from 
5 Mbits/sec to 7.5 Mbits/sec. Phs, 


RLL 
for your bucks than MFM drives. So why 
haven't more people made the switch? 
Because, until now, driving an RLL has 
been unsafe at best. Subjecting users to com- 
patibility problems and excessive read errors 
along the way. The cause of which has been 
having to go to different companies for the 
















ties of 75, 100 or 230 MBytes. Cor 
plete with a 54" RLL hard disk dri 


bine Hy alli Pad Al 
that's comforting for another reason. 


ice thing 
be LD Sa tt 
installed. You or 
ee ee eke 
your 286 or 386 in ten minutes flat. A wel- 
that took eons. 

Now getting RLL hard disk performance 
doesn't have to be risky business. Thanks to 
Priam’s new InnerSpace RLL Disk System. 
For the name of the Priam dealer nearest 

you, call 1-800-345-9242. In Califomia 
(714) 545-2774. 
* Also available in extemal versions. | 


| a 
au DAIA A. 
SYSTEMS DIVISION 


20 West Montague Expressway CIRCLE 538 ON READER SERVICE CARD 


San Jose, CA 95134 











When you're done, you'll discover that 
you don’t even have to bother with FDISK 
and FORMAT. Thus the Priam is perfect 
for those who don’t like to dip into DOS 
any more than they have to. 

No low-level-formatting is neces- 
sary—it’s done at the factory. The sector 
interleave is set at 2-to-1, but a low-level- 
formatting program is supplied for chang- 
ing the interleave to anything that you 
want. 

In addition, Priam supplies a complete 
set of utilities that allow you to take control 
(under the guidance of some good docu- 
mentation) and set up your own disk parti- 
tion structure (which, under PC-DOS 3.1 
or later, can have individual partitions 
larger than 32 megabytes). These utilities 
include Priam’s own versions of FDISK 
and FORMAT, since the Innerspace series 
of drives are not compatible with the stan- 
dard DOS versions. 

Priam supplies no means of coping with 
the 1,024-cylinder limit even though this 
dick drive uses 4,224 cylinders for an an 
formatted capacity of about 190 mega- 
bytes. The company philosophy favors 


@ HIGH-CAPACITY HARD DISKS 


The Priam [D130 is the largest of Priam's Innerspace disk drive series, offering 130 formatted 
megabytes. Installation is a breeze, and the drive's performance puts it among the best tested. 


The Priam ID 130 disk drive appears to 

be well made, with solid construction and 
plated platters within. In fact, we acciden- 
tally discovered that the Priam ID130 was 
much more robust than even we had sus- 
pected. 
Some lack of foresight had left a test 
AT equipped with the Priam ID130 
perched dangerously close to the edge of 
the workbench during testing. Ata particu- 
larly inopportune moment during the sec- 
tor read test, I looked up just as the whole 
AT was on its way down, landing flat on 
its face in the short pile of a computer car- 
pet with a sickening thud. 

The test that was running at the time re- 

20 errors but otherwise executed 
normally. When the test was repeated 
without the plunge, no errors were gener- 
ated, and later tests of the disk drive re- 
vealed no apparent damage. 

Compared with some brands of disk 
drive that gouge their platters when you 
slide them an inch or so across your desk— 
on even Uhink about moving then: when 
their platters are spinning, the Priam 
[D130 rates as a hardy unit indeed. 
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series of tests. Despite the wasted cylin- 
ders, the Priam 1D130 rates as a sturdy 
choice for systems requiring more than 
100 megabytes. 













STORAGE DIMENSIONS 
Storage Dimensions AT 
160F 


Like Emerald Systems Corp. , Storage Di- 
mensions makes no effort to hide the ori- 
gins of the components it packages under 
its own name. That’s understandable be- 
cause it has chosen highly regarded prod- 
ucts by reputable manufacturers to make a 
fast hard disk of about 160 megabytes (for- 
matted) capacity. 

The hard disk of the Storage Dimen- 
sions AT 160F is a Singapore-made Max- 
tor XT-2190 built around a fast but noisy 
high-performance servo-controlled rotary 
voice-coil head-positioning mechanism. 
To increase storage density and crashwor- 
thiness, the platters of the XT-2190 drive 
are plated with a thin-film metallic medi- 
um. The read/write head retracts from the 
active data area and locks when power is 
removed from the system. 

In addition to the XT-2190 disk drive, 
Storage Dimensions also includes a pair of 
EPROM chips containing a new system 
BIOS and a disk controller designed to 
break the | ,024-cylinder barrier and allow 
access to all | ,224 cylinders of the drive. 

The BIOS was written by Award Soft- 
ware, a company that has engineered the 
firmware of several well-known AT-com- 
patible computers (including Multi-Tech). 
Although Storage Dimensions claims 












































Dt 
FACT FILE 
Storage Dimensions AT 160F 
S Di : 
14127 Capri Dr. 


Los Gatos, CA 95030 
(408) 370-3304 










List Price: $3,495 

DOS 3.0 or later. 
In Short: A 160-Mbyie (formatted) AT hard 
disk system consisting of hard disk, control- 
ler, and replacement BIOS that uses the 
ST506 interface. 













CIRCLE $72 ON READER SERVICE CARD. 


simplicity rather than squeezing every last It also proved to be fast—the faster of CIRCLE ST2ONREADER SERVICECARD 
| byte out of the disk drive. the two ST506 disk drives we tried in this | 
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PROTECT YOUR 
COMPUTER from any 
POWER PROBLEMS 
ON EARTH tana bevona)! 


Your important computer data may be lost Imunelec’s UPS continues to supply cleap 
in space forever due to power interference. power with absolutely no interruption! 
Imunelec’s UPS can protect you from any Imunelec’s design philosophy is stragf@ht 
lightning, brownouts, blackouts, spikes, forward. The simpler the design, #teoore 
surges, sags and micro interruptions. reliable the equipment... to protectYyou 
At the instant of any power disturbance, from any power failure on Earth or beypndl 


me 















Check us out. We've got a UPS for any c 
puter and budget, from micfo to 





7600 Jericho Tpke., Suite 20) 
Woodbury, New York 1178 
516-364-8008 / Telex: 471 

ax #: 516-364-0103 





PC Magazine Tested Our 
MS300 UPS and found it 
“The ULTIMATE In POWER 
PROTECTION In Its RANGE.” 
September 16, 1986 


See Us At Comdex-Booth #3460 







@ HIGH-CAPACITY HARD DISKS 


The heart of the Storage Dimensions AT 160F is a Maxtor XT-2190 drive. It's an average 
performer but gains points for being straightforward and trouble-free. 


these chips will work with most compati- 
bles, they would not function when in- 
stalled on a year-old Faraday system 
board. (If you don’t mind wasting about 20 
percent of the capacity of the disk drive, 
you can install it without the ROM ex- 
change.) 

The chips are rated to operate in ATs 
running at 8 MHz. If you have a faster 
computer, you'll need higher-speed 
EPROMs, which Storage Dimensions of- 
fers at a small price premium. 


The replacement controller is a Western | 


Digital WD1003, an updated version of 
the AT original-equipment model, the 
WD 1002, that combines both floppy- and 
hard-disk control functions. As with the 
earlier controller, the WD1003 requires a 
full AT-height, full-length, 16-bit expan- 
sion slot and thus is not compatible with 
the PC-XT Model 286 or similar low- 
slung, full 16-bit computers. 

Installing the controller and disk drive 
of the Storage Dimensions AT 160F sys- 
tem is no different from putting in any sim- 
ilar add-in peripherals. The controller re- 
places the one already in the host system, 
and the disk drive slides into any vacant 
full-height disk drive bay. The necessary 





mounting rails for IBM PC ATs and for 


machines that use the same mounting | 


hardware are already installed. Storage Di- 
mensions also supplies all the necessary 
cables for connecting two hard disks and 
two floppy disk drives. 

Even allowing for the extra effort and 
care required to replace the system BIOS, 
hardware installation of the AT 160F re- 
quires less than 15 minutes and should be 
easy if the instructions are followed. 

Storage Dimensions furnishes its 
SpeedStor software for installation of the 
AT 160F. Although the process is elegant- 
ly simple—it automatically handles low- 
level and DOS-formatting, setting the 
proper drive-type value in CMOS configu- 
ration memory, and disk partitioning—it is 
time-consuming. 

SpeedStor can slice the AT 160F into 
up to eight partitions of almost any 
size—within the capacity limits of the 
disk, of course—and substitutes for a num- 
ber of DOS utilities, including FDISK and 
FORMAT. 

Although only an average performer in 
the company of these high-performance 
products, compared with the standard AT 
hard disk the Storage Dimensions system 





WREDITOR‘'S 
ic HOC E 
e Emulex ATS-170 


Choosing the best of these heavy- 
weights depends upon the measure 
you choose. For utmost all-around 
speed, the Core HC150 and Emer- 
ald DOS 150-3000 top the list with 
their ESDI systems—but the Alloy 
1D-160 wins when using DOS alone 
to access short files and the Priam 
1D130 ranks number two among the 
ST506 units (besides being the easi- 
est to install). The Storage Dimen- 
sions AT 160F is the capacity leader 
among the ST506 systems, while the 
ESDI drive suppliers all have prod- | 
ucts to push your AT to multiple 
hundreds of megabytes. 
_ _ Our favorite selection is the 
| Emulex ATS-170, however. Al- 
though it tops no individual catego- 
ry, its combination of features and 
price give it the overall lead. 

We appreciate its fast, state-of- 
the-art ESDI drive connection, not- 
withstanding that the other ESDI 
drives are faster in average access 
time than its Micropolis drive. 

The telling factor is its price. Not 
only does the Emulex ATS-170 list 

| for $1,100 less than its closest ESDI 
competition, but it’s also less expen- 
sive than most simpler ST506 
drives. On top of that, it even in- 
cludes a tape backup system at no 
additional charge. Although we 
concede that with its double inter- 
Jace the ATS-170 is the most com- 
plex of the systems here and the 
most difficult to install, if you have 
patience and your time is worth less 
than $1,000 per hour, you'll come 
out ahead with the ATS-170. 

















is lightning quick. If you don’t mind the re- 
quired ROM switch, it is a good choice for 
pushing the mass-storage capacity of your 
AT into the stratosphere. Pe 


Winn L. Rosch is a contributing editor of 
PC Magazine. 
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The corporation wants power. 
Individuals want ease-of-use. ASHTON ‘TATE 
Put those two qualities in a single 
database and what have you got? dBASE Lil PLUS 
The overwhelming The data management standard. 
industry standard. 





And the standard 
that won't overwhelm 
individuals. 
dBASE III PLUS™from a 
Ashton-Tate? 
More corporations choose it than all The Industry Standard 


the other databases combined.Because inthe industry. You see, more applications 
they want broad compatibility across the are written for dBASE" than for any other 
whole company. And true networking database. So in many cases, the appli- 
capability. And the opportunity to unify cations you need are already available. 


their support and training resources. More individuals choose dBASE as well. 
In short, they want one product that's Because weve made it easier for 
flexible and powerful enough tomeet the individuals to use. Particularly the sort 
needs of all. who get queasy when they think they 


And with dBASE III PLUS, they getit might have to program. 
all. Plus the broadest third-party support They can start using dBASE without 





iness needs 


standard. 


ASHTON TATE 


command. Complex commands 
can also be stored for automatic use 





dBASE III PLUS 


by our“history’ capability. 
Best of all, weve added these 





The data management standard. 


N 


The Individual’ Standard 


any programming experience. Because 
the Assistant feature, with its pull-down 
menus, guides them step-by-step through 
the creation and use ofa database. 

When they're ready to create applica- 
tions, our Applications Generator writes 
the code. 

And to make the complex even simpler, 
we have catalogs that let them recall 
relationships among files with a single 






ge features without 
~. alienating the people who 
made dBASE the 
industry standard 


in the first 
place.The advanced 
users and programmers. Who still 
get all the power and pro: 
features they need to develop their 
sophisticated applications. 

So if you're looking at databases from 
either the corporate or the individual 
perspective, your choice is simple. 

dBASE III PLUS. 

Or dBASE Ill PLUS. 

For the authorized Ashton-Tate dealer 
nearest you call (800) 487-4329, Ext. 284? 


wv ASHTON-TATE 


“In Colorado and outside of the US ,call (303)799 4900, Ex ea on 284 ‘Trademarks/owner dBASE, 4BASE (1 PLUS, 
Ashton Tate/Ashton Tate © 1986 Ashton Tate All rights 
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Novell Has A 


New Calling 
For LAN Service. 


Our new calling card has one Ay 
aim—to help you call on us when 
you have a question or problem 
witha LAN product. One phone 
call will put you in touch with 


our NetWare® Services Division, the 
branch of Novell expressly created to support and 
service all hardware and software products on your 
NetWare LAN. 


At Your Service. 


Novell dedicated years of hard work to the 
development of the networking industry’s most 
innovative, high-performance LAN products. And 
with the NetWare Services 

Division, Novell has dedicated 
extensive resources to the sup- 
port of all hardware and software 
products on NetWare LANs. 


Always on Call. 
When you call 
1-800-LANSWER, 
anytime, day or night, 
you'll reach a 
NetWare Service 
Representative. The 
First-class service Service Representative 
for your first-class LAN. will see to it that your 








Card 






questions 
are answered and your problems are solved, 
regardless of where you purchased your LAN. But 
that’s not all. By calling 1-800-LANSWER, you gain 
access to the full range of services provided by the 
NetWare Services Division. Services like our 
24-hour toll-free number, technical telephone 
support, on-site technical support and attractive 
service agreements. 

The Call To Action. 

The NetWare Services Division has been called 
into action to meet the service and support needs of 
NetWare users everywhere. So if you have a 
question or problem concerning products for your 
NetWare LAN, contact the NetWare Services 
Division at 1-800-LANSWER. The number is 
staffed around the clock. And remember, the call’s 
on us. 


NNOVELL 


Milestones Ahead. 


1987 Novell, Inc., World Headquorters, 122 East 1700 South, Provo, Utoh 84601 (801) 379-5900 
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UIT-RATE 
CONTENDE 


utthroat. No word better describes 

the competition in today’s after- 

market hard disk drive arena. 
Whereas only a few years ago there were 
many system-integration companies pack- 
aging hard disks under their own label, 
there are now only a handful. Strong price 
competition from the computer mail-order 
houses and individual dealers has just 
about done them in. 

What the system integrators offered 
were all of the things that IBM left out of 
the plain-jane PC, such as serial and paral- 
lel ports, a clock, adequate memory, and, 
of course, hard disk drives. The current 
crop of PC/XT/AT compatibles now fea- 
tures all but the hard disk as standard fare, 
and hard disks alone (particularly at dis- 
count prices) are not profitable enough for 
the system companies to justify supplying 
them. 

The consumer is both a winner and a 
loser in the hard disk marketplace today. 
On the plus side are the very low prices of- 
fered by many mail-order companies. Af- 
ter all, the profit taken by the system inte- 
gration companies has been eliminated, 
and the disk drives now go from manufac- 
turer to retailer to consumer. You stand to 

hundreds of dollars by buying a disk 
he mail or corner computer 
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The purpose of the reviews that follow 
is to help you make an informed purchase 
decision in this jungle of a market. We'll 
look at some of the performance aspects of 
a number of mail-order and dealer-sup- 
plied original equipment manufacturer 
(OEM) hard disk drives, and we'll provide 
information about features, construction 
quality, and operational characteristics. 
And it never hurts to ask a friend or fellow 
user group member with previous experi- 
ence about a disk drive before you buy. 

To add a measure of consistency to the 
reviews, all tests were conducted on an 8- 
MHz PC’s Limited AT equipped with a 
Western Digital combination hard 
disk/floppy disk controller. For compari- 
son purposes, a Computer Memories 20- 
megabyte disk drive was included, the 
type originally supplied with the IBM PC 
AT before its head-crash problems became 
legendary. 

There is a wide array of products avail- 
able to you from the mail-order companies 
and a growing number of private dealers, 
particularly some of the larger chains. 
They typically offer products from several 
major disk drive manufacturers in a variety 
of storage sizes and price ranges. 

As with most bargains, however, there 


is a catch, and in this instance, the phrase | 


“‘let the buyer beware”’ assumes new rele- 
vance. Mail-order disk drive buyers will 
now typically find little or no support from 
the retailer, a former long suit for the inte- 
grators. Buying an OEM drive from a local 
dealer usually offers a little more security, 
albeit at a generally higher price. 

Adding a hard disk drive to your PC or 
compatible will result in perhaps the big- 
gest performance gain short of buying a 
new computer. And once you’ve sampled 
the convenience of having all of your fa- 
vorite software available at your fingertips 
without swapping floppy disks till the 
cows come home, you’ll wonder how you 
ever got along without a hard disk. 


AT-HARD DISK COMBO This is even 
more important when talking about the 
IBM PC AT or the many AT compatibles 
available. The only reason to order a truly 
formidable machine like the AT without a 
hard disk would be to hold down the initial 
cost. A good, fast hard disk puts AT-class 
computers into the realm that only a few 





years ago was reserved for refrigerator- | 
sized minicomputers. 

Choosing an OEM mail-order hard disk 
for your PC is nota trivial task. Among the 
considerations are manufacturer, storage 
capacity, physical size, performance (par- 
ticularly on the AT), accessories (mount- 
ing rails, cables, controller, and so on), 
and price. 

Who the manufacturer of the hard disk 
drive is does not seem to be as important as 
it once was. There was a time when disk 
drive makers borrowed on their knowl- 
edge of minicomputer systems and built 
PC equivalents. Problems arose due to op- 
erational differences between PCs and 
minis—while the mini is typically left up 
and running all the time, the PC is general- 
ly tumed off when not in use. As a result, 
the early units allowed the heads (which 
hover on a thin cushion of air during nor- 
mal operation) to come in contact with the 
recording media, sometimes chewing up a 
section of the data area. Seeing the error of 
their ways (made all the clearer when they 
were forced to replace a significant num- 
ber of disk drives under warranty), most 
disk drive builders have added automatic 
features to park the heads in a dedicated 
landing zone on power-down. 

Storage capacity is largely a matter of 
personal preference, but the biggest bar- 
gains in OEM disk drives are in the 20- to 
40-megabyte range. Few will need more 
capacity than this, but disk drives up to 600 
megabytes are available if needed. 

The physical size of a disk drive will 
largely be dictated by the current configu- 
ration of your PC. Disk drives from 20 to 
40 megabytes are widely available in ei- 
ther full- or half-height formats. Larger- 
capacity disk drives, because of their 
greater number of magnetic surfaces, will 
likely be full-height only. 

Performance, generally measured in 
access time, is not particularly important 
for owners of 8088 microprocessor-based 
machines like the PC and XT. These sys- 
tems are largely bound by the rate at which 
the CPU can handle the data thrown its 
way by the disk drive. Consequently, buy- 
ing a hard disk with an access time of less 
than about 85 milliseconds will not yield 
any increase in performance. 

This is not the case for owners of AT- 
class machines. These systems, with their 


STREET SMART 


quick survey of mail-order ads in 

computer publications confirms that 
you'll rarely pay the manufacturer’s sug- 
gested retail price for a hard disk drive. 
Disk drives from Miniscribe, for exam- 
ple, are advertised for up to $200 less 
than the list price. List price for Mini- 
scribe’s 70-megabyte 6085 model is 
$995, but you can find it for as little as 
$799. Likewise, the 26-megabyte 6032 
from Miniscribe, listed at $563, can be 
had for $479. Seagate drives are also dis- 
counted, as are most of the other products 
reviewed here. A 30-megabyte Seagate 
drive that lists for $575 is advertised at 
$429 by 47th Street Computer in New 
York. Prices quoted in the reviews were 
supplied by the manufacturers. You 
should be pleasantly surprised by the 
price difference when you shop the mail- 
order houses. —Nora Georgas 


Nora Georgas is an associate editor at 
PC Magazine. 


16-bit bus structure and faster 80286 mi- 
croprocessors, can benefit from faster disk 
drives. Although an 80-millisecond disk 
drive can be used, the full potential of 
these machines will not be realized unless 
the disk has an average access time of un- 
der 40 milliseconds. On these higher- 
speed disk drives, the head actuator will 
probably be the more advanced voice-coil- 
servo type, rather than the band-stepper 
configuration in the slower disk drives. 

As with physical-size considerations, 
the extras needed with the disk drive will 
be determined by your current hardware 
configuration. If your PC is currently run- 
ning with only floppy disk drives, you will 
need a hard disk controller and cables to 
connect the hard disk to it. 

AT owners will also require mounting 
rails to place the hard disk into the AT’s 
chassis. Since most AT-compatible sys- 
tems come with a controller for two floppy 
disk drives and two hard disks, only the 
rails and cables will be needed. 

If you are installing an aftermarket disk 
drive in a PC- or XT-compatible machine, 
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make sure that the firmware BIOS on the 
controller board supports the disk drive 
you will be using. The dealer or mail-order 
firm should be able to help you out in this 
regard. To further simplify things, some 
manufacturers also bundle hard disk drives 
with controllers guaranteed to work. 


LIMITING THE CHOICES XT and 
AT owners can simplify their disk drive 
choice somewhat by purchasing a prefor- 
matted disk drive that works with the SET- 
UP utility on the system disk supplied with 
their machines. Remember, not all disk 
drive types are usable on these computers. 
In addition, some of the clones, such as the 
PC’s Limited AT, offer a number of extra 
choices in the system ROM. 

Many hard disks come from the manu- 
facturer with a low-level format (meaning 
that the individual magnetic tracks and 
sectors have been mapped out) already 
performed on the disk drive. This allows 
you to plug it in, run the conventional DOS 
FDISK and FORMAT programs, and be 
up and running. For a number of the larg- 
er-capacity disk drives, however, help 
may be required in terms of setup software 
(see sidebar *‘Disk Formats Made Easy’’). 
Be sure to inquire about formatting before 
you buy. 

Price is something only you can decide 
for yourself. There are no absolutes in the 
mail-order market, and prices for compa- 
rable products vary widely between com- 
panies. Don't be too concemed with sug- 
gested retail prices, because it’s unlikely 
you'll pay that much for disk drives of this 
sort. One constant remains—the larger or 
faster the disk drive, the morc it is likely to 
cost. 

Be careful not to overestimate your me- 
chanical prowess if you intend to install the 
disk drive yourself. You'll have to remove 
the case and possibly the floppy disk 
drives, and install the hard disk and con- 
troller. Along the way, you may encounter 
a number of screws, cables, DIP switches, 
and jumpers. If you have any doubt, ask a 
dealer (or at least a technically capable 
friend) to do it for you. 

One final note: be very careful before 
installing a hard disk drive in an older- 
model IBM PC, because the early units 
came equipped with a puny 65-watt power 
supply that may well fry when a hard disk 


and controller are installed. The 135-watt | 


XT and 200-watt AT power supplies will 
have no problem with the additional load. 
The same mail-order companies that sell 
the disk drives will be happy to equip you 
with a more robust power supply for your 
PC hard disk installation, and at a similar 
bargain-basement price. 


Fujitsu America Inc. 
Fujitsu America’s Storage Products Divi- 
sion has been manufacturing hard disk 
drives since 1978. Recently, the Peripher- 
al Products line has expanded into the 
printer market. All of Fujitsu's disk drives 
are manufactured in Japan. 

Anachronism may well be the word that 
best describes the Fujitsu M2235AS hard 
disk drive. A robust 6-pound, full-height 
unit, its size and bulk seem out of place for 
acontemporary 2] -megabyte drive. 

The disk drive assembly itself is packed 
in a die-cast aluminum housing topped by 
a relatively thick stamped aluminum top 
plate. Beneath it, however, is a pair of pig- 
gyback circuit boards with an unusually 





high component count, particularly resis- 
tors and transistors (remember those?). 
The boards are otherwise neatly laid out 
and assembled with obvious attention to 
quality. Installation parameters are set by 
means of DIP switches, rather than the of- 
ten-more-difficult jumpers. 

The entire disk drive is mounted to a 
stamped steel frame by means of well-de- 
signed rubber isolation bushings. The 
frame has holes tapped in both the bottom 
and sides for installation ina variety of sys- 
tems. 

After installing the M223S5AS in an 
AT-compatible computer, | booted it up 
and wondered if the system had somehow 
taken control of my vacuum cleaner. The 
spindle motor sounds surprisingly fanlike, 
and a closer inspection showed that this 
was not far off the mark. On the outside of 
the external rotor were '/10-inch-long pro- 
jections spaced about every / inch. Their 
purpose is presumably to provide a cool 
breeze to the circuit boards, but the noise is 
none too cool. Thankfully, the band-step- 
per head motor is significantly quieter. 

As might be expected from this less- 


The three Fujitsu full-height hard disk drives we tested cover a wide range of storage capacities. 
The M2235AS has a capacity of 21 megabytes, the M2242AS, 45 megabytes, and the M2243AS, 72 
megabytes. All were solid performers, though not nearly as fast as some of the drives that sported 


obviously newer technology. 
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Fuptsu Amenca Inc. 
3055 Orchard Dr. 
San Jose, CA 95134 
(408) 946-8777 


Fujitsu M2235AS 

List Price: $585 in quantities of 100. 
Capacity: 2] Mbytes. 

Size: §%-inch full-height. 

In Short: A product of somewhat dated tech- 
nology, the M2235AS is an adequate, if not 
oulstanding , hard disk dnve. Nose from the 
spindle motor is perhaps its biggest fault. 
TIRCLEGSONFEADERSERVICECARD 


Fujitsu M2242AS 

List Price: $1,210 in quantities of 100. 
Capacity: 45 Mbytes. 

Size: $¥-inch full-height. 

In Short: A quiet and robust hard disk drive, 
well suited to the needs of powerful AT-ciass | 
computers. 

CIRCLE 693 ON READER SERVICE CARD 


Fujitsu M2243AS 
List Price: $1,350 in quantities of 100. 

| Capacity: 72 Mbytes. 

| Size: 5¥-inch full-height. 
In Short: A large-capacity, high-perfor- 
mance disk dive offering quality construc- 
hon and quiet operation for those with sub- 
stantial storage requirements. 
CIRCLE 699 ON READER SERVICE CARD. 





than-state-of-the-art technology, the 21- 
megabyte Fujitsu M2235AS is also among 
the slowest disk drives that we tested, with 
an average random-access time of S6 milli- | 
seconds on the Core International DISKP 
performance test. We noted similar perfor- 
mance during directory creation and file 
writing. 

In all faimess, however, the M2235AS 
still exceeds the requirements set for the 
IBM PC-XT by a comfortable margin. 
The technical reference manual supplied 
with the M2235AS states that the specially _ 
lubricated oxide drive media is designed 
for approximately 10,000 start/stop opera- 
tions. While that’s a seemingly large num- 
ber, it probably wouldn’t hurt to park the 
unit’s heads in the landing zone before 
turning the power off. 

Although outwardly similar to the 
smaller Fujitsu disk drive, the larger mod- 


els incorporate more-advanced technology 
and higher performance to make them 
much more attractive. 

The 45-megabyte M2242AS and 72- 
megabyte M2243AS are clearly two peas 
from the same pod, the only significant 
difference being the number of magnetic 
platters calling the full-height die-cast en- 
closure home. The 45-megabyte disk drive 
has 7 read/write heads, while the 72-mega- 
byte unit has 11, both units writing to 754 
cylinders. 

Both disk drives incorporate the latest 
servo-voice-coil head-positioner technol- 
ogy for quicker response time in reading 
data stored on the oxide-coated disks. This 
results in 33-millisecond average access 
times and performance that’s certainly ad- 
equate for AT-class machines. 

Gone are the fanlike projections found 
on the smaller drive’s rotor. Consequent- 
ly, these disk drives are somewhat quieter 
than average and quite unobtrusive in sus- 
tained use. The servo-voice-coil head ac- 
tuator produces only an insignificant tick- 
ing sound when active. As you might 
expect, the greater number of heads in the 
72-megabyte model results in slightly 
more vibration when compared with the 
smaller drives. 

Like Fujitsu’s 21-megabyte disk drive, 
the larger drives have a relatively high 
component count. In the case of the larger 
drives, the number of circuit boards rises 
from two to three, each packed with as 
many integrated circuits and discrete com- 
ponents as seems possible. Assembly 
quality remains a cut above that of many of 
the competitors, however. 

Fujitsu’s are the only disk drives tested 
for which the manufacturer does not sug- 
gest a retail price. Consequently, you'll be 
on your own when checking out prices 
through the mail-order ads or local dealer- 
ships. 


Microscience 
International Corp. 


Microscience International Corp. opened 
its doors for business in 1982. Its product 
line consists exclusively of half-height 
hard disk drives. It currently builds both 
$%-inch and 3'-inch disk drives and re- 
cently introduced a plug-in drive-on-a- 
board known as the Easycard. Its current 











products are being manufactured in Singa- 
pore and the United States, and a new plant 
for production of high-performance units 
is nearing completion in Taiwan. 

The Microscience HH725B is a fine 
choice for those wishing to add hard disk 
capabilities to their PC or XT. Although it 
was the slowest of all of the disk drives 
tested, its construction and operational 
characteristics make it worthy of consider- 
ation. 

With 21 megabytes of formatted stor- 
age capacity tucked into a half-height 
frame, it will easily fit into just about any 
system. 

The low performance levels are primar- 
ily due to the use of band-stepper head-po- 
sitioning technology. Although certainly 
slower than the voice-coil-servo system 
used in faster units, it is nevertheless a 
good selection for those with 8088- or 
8086-based systems like the PC or XT. 

Unusual for a disk drive of this type is 
the use of thin-film-plated media, consid- 
ered more mugged than the more common- 
place oxide coating found on many lower- 
priced disk drives. This, combined with a 
low-mass head assembly, supports Mi- 
croscience’s claim that the unit is suitable 
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| Microscience International Corp. 
575 E. Middlefield Rd. 
Mountain View, CA 94043 
(415) 961-2212 


Microscience HH725B 

List Price: $354 

Capacity: 21 Mbytes. 

Size: 5'4-inch half-height. 

In Short: A fairly siow but nonetheless quiet 
and pleasant disk drive to use in a PC or XT. 
Thin-film disk technology offers the promise 
of long life and suitability in portable sys- 
tems. 
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Microscience HH1050 

| List Price: $923 
Capacily: 44 Mbytes. 
Size: $Y-inch half-height. j 
In Short: A particularly fast and compact * | 
drive, suitable Jor instaliatron in just about | 
any IBM compatible made today—and may- 
be tomorrow . 
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Ever want to blow up 
your computer screen? 





Now you can with Data Display” 


Your train- 
ing and 
group 
presen- 
tations 
will 
never be the same. Simply place 
Data Display on any transmissive 
overhead projector, connect it to 
your computer's video port and 
turn it on. 

Data Display projects crisp, 
larger than life, computer-gener- 
ated images that allow for real-time 
manipulation of data—even in 
ordinary room lighting. And our 
true aspect ratio maintains the 
exact proportions as your monitor, 
so your pie chart doesn’t turn into 
an egg chart. 


SS 


—— 
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We get along with everyone. 
Because Data Display has built-in 
RGB and composite video ports 
(no adapter required)), it gets along 


with IBM's and compatibles, Apple 
I's and any software they run. We 
also give you our own Presenta- 
tion Partner™ software to help you 
create dynamic presentations on 
IBM and compatibles. And at just 5 


pounds you can take it everywhere. 





The competition is heating up. 
Heat from overhead projectors can 
cause “dark spots” on other projec- 
tion panels and ruin display image. 
But cool-running Data Display uses 
a highly efficient fan and air flow 
system to guarantee consistent 
screen quality. 
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Place your chips on us. 

Our state-of-the-art “chip on glass” 
technology actually bonds elec- 
trical circuitry to the Supertwist 
LCD panel for strength and reliabil- 
ity . . . replacing fragile, outdated 
printed circuit boards. That's why 
we give a full one year warranty 
and not the 90 day warranty you'll 
find elsewhere. 


It’s an open/shut case. 

For its features, Data Display is the 
best value available. And when you 
purchase before September 1, 1987, 
you will receive a free carrying 
case valued at $69.95. 

Data Display is available at com- 
puter stores everywhere. For the 
dealer located nearest you call . . . 
1-800-582-2580. Within California, 
call 1-800-582-0852. Ask for 
Ext. 600. 
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COMPUTER ACCESSORIES CORPORATION 


The Leader in Computer Components. 


IBM and APPLE are registered trademarks of International Business Machines and Apple Computer Inc. respectively. 
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It takes four of theirs to display the 
same spreadsheet as one Amdek 1280. 


Now, Lotus 1-2-3 and Symphony can be even easier 
and quicker to run. Because Amdek’s 1280 graphics 
subsystem displays up to four times more spreadsheet 
than a standard IBM monochrome or compatible 
Monitor. 

For incredibly vivid resolution, the Amdek system 
puts 1280 X 800 pixels on a big 15” white phospher CRT. 


There are a total of 11 modes. What's more, the 1280 
provides complete monochrome and color graphics 
compatibility. 

Price? The Amdek 1280 monitor and video board cost 
only $999. So, if you work with Lotus, CAD or desktop 
publishing, Amdek’s 1280 graphics subsystem is clearly 
your best buy. 


The Amdek 1280 provides 1280(H) X 800(V) resolution with these software packages: 


GENERAL PC SOFTWARE 
Lotus 1-2-3 

Symphony 

PC-Paintbrush 


DESKTOP PUBLISHING 
AdvanTex 

Ventura Publisher 
PageMaker/PC 
Frontpage 

DeskSet 

Pagemaster 

Rim Systems 


Display Ad Make-up System 





Compound Document Processor 


AIMDEK 


Glearly the finest in monitors. 
1901 Zanker Road, San Jose, CA 95112 


COMPUTER-AIDED DESIGN GRAPHICS SYSTEM TOOLS 
AutoCAD MS-Windows 

Cadvance GEM 

Drafix 1 MetaWindows 

In-A-Vision HALO 

Generic CADD KEE PC 

VersaCAD ADVANCED 

Workview 

Procad PC 

P-CAD System 





Phone: 408/436-8570 FAX: 408/436-8187 
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& & Celebrity packs lots of 
velue into word processor 
-». superb Integreted 
feetures put Celebrity 
et the top of 
its cless. 


PC Mogazine, March 10, 1987 


If the features are the same; 
which word processor 


This is the good news you’ve been 
Waiting for. Celebrity™ has all the 
features of high priced word processors 
for less than one fourth the cost. 

Excellent Word Processing 

Celebrity gives full word processing 
capabilities plus the ability to create 
your own commands and to perform 
functions with keystroke, command 
hame or menu options. Work in up 
to 4 windows simultaneously. Move, 
transpose, copy and delete by word, 
line, sentence or paragraph. 

What You See Is What You Get 

There’s no second guessing with 
Celebrity. You get the same text and 
format on the pnnted page that you 
sce on the screen. 


Easy To Learn and Easy To Use 

For the infrequent user there 1s no 

need to remember special keystrokes. 

Celebrity can operate in plain English. 

With Celebrity’s tutorial and help 

screens, you can save hours of training 

time, For the power user we've built 

in keystroke short cuts, macro and 


command file capabilities. Celehrity. You 
won't outgrow it. 
Extra Bonus 

Celebrity includes a speller and 
thesaurus by Merriam-Webster and 
a full function calculator for business, 
science and programming. Plus an 
appointments and reminder calendar, 
a file cabinet capability, and a forms 
and reports system that includes mail 
merge functions. 

You Can’t Lose 

With its low price, full features and a 
30-day money back guarantee, Celebrity 
is too good to pass up. At only $89.95, 
you can buy enough copies of Celebrity 
to cover all your home and office word 
processing needs, Available for IBM® 
PC, XT, AT and compatibles. 256K. 


For immediate response call toll free 
to order 
1-800-272-GOOD 
In Texas or for information call 
214-239-6085 
CIRCLE 264 ON READER SERVICE CARD 
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would you buy? 


r Please send me Celebrity! T 


| # Copies Pree Toral 

x $89.95 = 
Add Shipping + $750 

Texas residents add $5.51 sales tax per copy. 

TOTAL 

O Check — Moncy Order 

~ AMEX © VISA — MasterCard 


Account # 








I 

I 

| 

I 

| Expires 

Name 

' Company 

J Street Address 

City 

i State eS Zip 
I Phone 

| Signature 
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5429 LBJ Freeway, Suite 720 Dallas, TX iia | 
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may also mean longer disk drive life. 

With this much speed, the HH1050 will 
be equally at home in an AT as in a PC or 
XT. For that matter, it should work well in 
an 80386-based machine, should you de- 
cide to upgrade at some time in the future. 


Miniscribe Corp. 

Someday I fear that the Selective Service is 
going to reactivate my draft number and 
tell me that I’m allowed to take my com- 
puter and one hard disk of my choice along 
into battle. Deciding whether to stay and 
fight or move to some obscure tropical is- 
land might be difficult, but choosing a disk 
drive to take would be simple—Mini- 
scribe. Quiet, lightning-quick, and built 
like C5-A transporters, these disk drives 
have it all. 


WT, 


hes FACT FILE 
Miniscribe Corp. =| 
1861 Left Hand Circle 


Longmont, CO 80501 
(303) 651-6000 





Miniscribe 6032 

List Price: $563 

Capacity: 26 Mbytes. 

Size: $%-inch full-height. 

In Short: Although perhaps bulky for its ca- 
pacity, the Miniscribe 6032's high-speed per- 
formance and tow noise level make il a great 
choice for AT-type machines. 
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Miniscribe 6053 
List Price: $639 
3 44 . 

| Size: $%4-inch full-height. 
In Short: The Miniscribe 6053 may repre- 
sent the best price/performance value avail- 
able today. Throw in quiet operation and rug- 
ged construction, and il sets a market 
standard. 
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Miniscribe 6085 

List Price: $955 

Capacity: 71 Mbytes. 

Size: $'%-inch full-height. 

In Short: A targe-capacity. very high speed 
hard disk drive, the Miniscribe 6085 can un- | 
leash the true potential of AT-compatible 
systems. Quiet operation and low price 
sweeten the pot. 

GACLE 687 ON READER SERVICE CARD 
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Miniscribe's three full-height hard disk drives are built like tanks, with heavy die-cast enclosures 
and strong, cast-aluminum frames. The 6032 (left) offers 26 megabytes of storuge and the 6085 
(right), 71 megabytes. The 6053 (center) is an Editor's Choice. It offers the best performance for 
the money and operates more quietly than the competition. 


Although the disk drives sent for review 
were assembled in the United States, Mini- 
scribe Corp. also has a plant in Singapore 
producing other products. Miniscribe’s 
product line consists exclusively of hard 
disk drives, both 32-inch and 5%-inch. It 
is now also manufacturing hard disks 
mounted on plug-in boards. 

When | first opened the box of test 
units, I thought I had three of the same 
model. The only indications that they 
weren't identical were the model numbers. 
The resemblance is more than just superfi- 
cial, the only differences being the number 
of recording platters and read/write heads. 
In every other aspect, they are the same. 

In contrast to many other hard disk 
manufacturers’ product lines, in which 


smaller disk drives are often saddled with | 


lower-performance designs, the technical- 
ly advanced features of Miniscribe’s high- 
speed 71-megabyte drive are carried over 
to the 44M and 26M units as well, giving 
them outstanding performance for their ca- 
pacity. 

The Miniscribe 6032 26-megabyte 





drive has three read/write heads, the 44- 
megabyte Miniscribe 6053 five, and the 
7\-megabyte Miniscribe 6085 eight. All 
three write to | 024 cylinders per magnetic 
surface, and all use servo-voice-coil head 
actuators. 

The Miniscribes share a very heavy die- 
cast disk drive enclosure that’s firmly 
mounted (through rubber isolation bush- 
ings) to an uncommonly robust, cast alu- 
minum full-height frame. A number of 
ribs are cast into the disk drive housing, 
presumably to reduce transmission of head 
actuator noise to the outside world. On the 
bottom of the assembly is a single board 
with all of the circuitry packed rather tight- 
ly. Although it’s fairly well assembled, 
there are a couple of wire jumpers soldered 
between IC legs that cheapen its appear- 
ance a bit. 

Put any of the Miniscribes into a high- 
speed AT clone, connect the cables, and | 
turn on the juice, and you'll quickly see 
just how terrific they are. All three were 
right at the top of the class in terms of 
speed. As expected, the larger the disk 
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How would you 
describe the ideal 
personal computer? 


L] IBM® compatible with 512k memory 
and 360k double-sided disk. 


L] “Mouse; featuring point and select 
graphics and windows ($500 FREE 
software included). 


CL) Priced under $800 including 
monochrome monitor. 


L) Hassle-free set up and operation. 
L] Complete in the box. 
[PALL OF THE ABOVE. 


° “Mouee” with software « Digitai Research, inc.’s GEM 
deektop, GEMpaint, DOSPLUS, Basic 2 « MSDOS V3.2 

e 512k Memory, IBM® -compatible « Paper white 
monochrome monitor (16 grey ievels) *« Optional << 
RGB color monitors (16 colors) © Tilt and oe 
swivel monitor stand « PC-XT — etyie key- 

board « Joystick port « Speaker with volume’ — 
controi ¢ Seriai and Parailei ports « 3 PC-com- 
patible, full-size expansion siote © Quartz Reai-time ciock 

© 16 bit 8086 processor (8 MHz) * 360KB double-sided Fioppy 
drive ¢ Optionai Second Floppy drive or 20MB hard drive * User 
manuais ¢ CP/M-86 Software compatibillty e CGA enhanced 
coior graphics softwere « Expandabie to work in network en- 
vironment for muiti-teeking. 

© IBM is the registered trademark of Intemational Business Machine Corp. 

™GEM is a registered trademark of Digital Research, Inc. 


Introducing the crea ly PC1512. 
It’s all of the above. 


AMSTRAD. The preferred personal computer throughout Europe is now in America. 
AMSTRAD. The ideal “Family-friendly” computer. 


® Watch fora 
nationwide 
advertising 
Program on the 
PC1512 to debut 
in both technical 
publications 


a 


me 


The REP er computer 
Outaide Texas, 1-800-237-3116 
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With Orchid’s family of turbos, you 
can get the performance you bought 
acomputer for in the first place. Light- 
ning spreadsheet recaiculations. CAD 
screens that regenerate ina flash. And 
large data bases that sort without 
putting you to sleep. 
ORCHID'S TURBO FAMILY 
Tal POurbs 








GET THE EDITOR'S CHOICE: 
TinyTurbo 286." 

The TinyTurbo 286” supercharges 
your XT to run three times faster. Yet 
it’s so small it takes up only half a slot 
in your computer. Just two reasons 
why PC Magazine named it the 
Editor's Choice. 

TinyTurbo 286 gives you a high level 
of prmpatibilty. So you can run soft- 
ware like Lotus and Windows—with EGA 
graphics, EMS memory, or networking 
cards—at AT speed. You can even go 
back to your PC’s regular 8088 chip, 
which remains in the system, giving 
you 100% hardware compatibility. 


ADD AWESOME PERFORMANCE: 
PCturbo 286e:" 

For power users, the front runner 
today in accelerators is clearly the 
PCturbo 286e*" It revs up to 6.5 times 

Jaster than an XT, or up to 2 times 
AT speed—giving you the world’s 
fastest screen I/O. Plus the PCturbo 
286e comes factory equipped with I 
Megabyte of fast RAM, expandable 
to2. 


| 
| 
| 





| of the cost. 

















The PCturbo 286¢e is also a power- 
ful tool for developers and systems 
integrators. With features like an 
optional 10-MHz 80287 math chip, and 
coprocessins software for concurrent 
foreground/background tasks, the 
PCturbo 286¢ lets you build minicompu- 


ter-like performance into standard PCs. 


MOVE YOUR AT UP TO 386 
HORSEPOWER NOW: 
Jet 386" 
Takea look today at the price/per- 


formance leader in desktop computing: 


the Jet 386°" Depending on the applica- 
tion, it's up to three times faster than 
an AT And twice as fast as some high- 
performance minicomputers. Yet you 
don’t have to buy an expensive 386- 
based computer to get this kind of 
horsepower. 

More importantly the Jet 386 uses 
next generation technology, the 80386 
microprocessor. So you can run all of 
the current software for the AT now, 


| and 386 soft- 


ware too. Add 
aJet 386 to 
your AT today, 6.57 
and you can 
extend the 
life of your 
investment — 
for a fraction 


PCtorke 28he: 
Ptreree 26: 4 


Jet 386: 


oO 


FROM THE COMPANY 
THAT STARTED IT ALL. 

Orchid introduced the first turbo for 
PCs, and has since become the number 
one supplier of PC accelerators. For 
details on our full tine of accelerators, 
graphies, networks and multi-function 
cards, call (415)683-0300 
today. Or contact your 4 \ 
local dealer. 4 P 
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drive, the quicker it was at writing a file. 
This is due to the greater number of mag- 
netic surfaces, allowing more data to be 
written before the head assembly had to 
move. 

On the subjective side, all three Mini- 
scribes were quieter than most other disk 
drives during normal operation. Programs 
such as the benchmark tests, which require 
a lot of head movement, produced a sub- 
dued clicking sound—noticeable but not 
distracting in the least. Also as expected, 
the greater head mass of the larger drives 
produced a trifle more noise than the 
smallest. Only time can tell if these disk 


= A quick check of the 
mail-order ads shows the 
three Miniscribe products 
reviewed here to be 
among the cheapest disk 
drives available. 


DISK FORMATS MADE EASY 


Storage Dimensions’ SpeedStor makes hard disk installation a breeze. 


ne of the most difficult problems | 

encountered when installing a hard 
disk in an XT or AT arises when the drive 
parameters (number of cylinders, heads, 
or precompression) do not match one of 


the types contained in the system ROM | 


or SETUP program. 

IBM wisely allowed for this by leav- 
ing drive type 15 undefined, but putting 
the proper configuration into the battery- 
backed CMOS RAM on those systems 
can be a major headache. Rarely is soft- 
ware for this purpose provided with mail- 
order drives, You can do it yourself with 


an intimate knowledge of assembly lan- | 


guage programming and a few hours 
with the IBM technical reference man- 
uals. A BASIC program that pokes the 
correct values into the CMOS memory 
segment might also work. 

A much better solution exists in the 
form of SpeedStor, Version 4.02, a hard 
disk integration utility program from 
Storage Dimensions. This well-docu- 
mented, comprehensive package makes 
installing just about any hard disk cur- 
rently available a breeze. 

Running the program couldn’t be 
simpler—boot the computer with a DOS 
disk, insert the SpeedStor disk, and type 
Install. Go have a Dr. Pepper and when 
you come back in half an hour or so, the 
drive will be formatted and ready to roll. 


The Install batch file runs both the 
low- and DOS-level format programs, 
installs a device driver at the root directo- 
ry level, and modifies the CONFIG.SYS 
file to include the device=hardisk.sys 
pointer to that driver. 

Extensions to the installation batch 
file can be executed at the command line 
level to install a second drive or to set up 
a partition larger than the normal 32- 
megabyte DOS limit. 

By default, SpeedStor will format a 
disk drive under the 32-megabyte capaci- 
ty as a single DOS drive (drive C: for the 
first drive and D: for the second). For 
drives of higher capacity, the program 
formats the drive as a number of logical 
device names, each of equal drive capac- 
ity. In other words, a 42-megabyte drive 
will be formatted as two 21-megabyte 
drives assigned names C: and D:. 

In the event that the installation batch 
program does not meet your needs, the 
main program (Hardprep) can also be run 
from a menu-driven mode, allowing you 
to select drive characteristics manually. 

With all of the input/output going 
through the device driver, it would not be 
unreasonable to expect performance to 
suffer, but that just didn’t prove to be the 
case. The fastest AT-compatible drive at 
hand ran benchmark tests with no appre- 
ciable difference from the numbers ob- 





drives will have any long-term reliability 
problems, but I have no reason to think 
they will. And should you decide to up- 
grade to a higher-performance computer in 
the future, it’s comforting to know that you 
won’t have to spring for a new hard disk 
drive at the same time—they’re unlikely to 
put a damper on the performance of any 
system. To put the frosting on the cake, a 
quick check of the mail-order ads shows 
the three Miniscribe products reviewed 
here to be among the cheapest disk drives 
available. Just pick the capacity that meets 
your requirements or the price that fits 
your budget. 
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SpeedStor 

Storage Dimensions 

981 University Ave. 

Los Gatos, CA 95030 

(408) 395-2688. 

List Price: $99; semiannual updates, $10. 
Requires: DOS 2.1 or later. 

En Short: A comprehensive, well-docu- 
mented program for configuring hard disks 
to nun with PCs. 

CIRCLE 636 ON READER SERVICE CARD. 





tained with the drive installed in the con- 
ventional manner. 

If all this weren’t enough, SpeedStor 
includes a number of advanced hard disk 
diagnostics features, such as tests of the 
controller, a seek test, read and write 
tests, and bad track lockout. A partition 
editor also allows you to change the size 
of existing DOS partitions. The only neg- 
ative aspect of the package is that the disk 
is copy protected (just when we thought 
that was coming to an end). At $99, this 
program can save hours of grief for those 
with nonstandard hard disk require- 
ments. Updates are published approxi- 
mately every 6 months and are available 
to registered users for only $10. 
—Frank Bican 
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Rodime Inc. 

The land of the Loch Ness monster and 
those wonderful whiskeys might be the last 
place you would expect hard disk drives to 
be manufactured, but Rodime does indeed 
call Scotland home. 

Rodime claims to be one of the largest 
hard disk makers in the world, but until 
very recently that was a well-kept se- 
cret—its products were sold without labels 
to OEMs who added their own name to the 
product. They are now distributing their 
product to dealers and mail-order firms un- 
der the Rodime name. 

It was Rodime, in fact, who invented 
the little 3%-inch hard disk drive now 
found on a plethora of card-mounted hard 
disk systems. When problems started 
cropping up with the CMI drives originally 
packaged with IBM's AT, the 33-mega- 
byte Rodime RO203E was one of the only 
replacement units available that met 
IBM’s disk drive specifications. It remains 
a suitable (and popular) choice for those 
systems today. 

The husky disk drive housing uses ev- 
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Rodime Inc. 

901 Broken Sound Pkwy. 
Boca Raton, FL 33431 
(305) 994-6200 


Rodime RO203E 
List Price: $695 
Capacity: 33 Mbytes. 
Size: 54-inch full-height. 
In Short: An IBM PC AT-specification disk 
drive with a particulatly quiet and ingratiating 
nature. While breaking no new performance 
ground, it makes an excellent choice for day- 
to-day use. 
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Rodime RO3055 

List Price: $995 

Capacity: 44 Mbytes. 

Size: 3%-inch half-height. 

In Short: Quite simply, the fastest, quietest, 
most compact hard disk drive tested. Its di- 
minutive size allows installation in any sys- 
tem, and the performance levels are far ahead 
of the needs of an AT. This disk drive should 
work beautifully with the high-speed 80386- 
based machines now appearing. 
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Rodime’ s RO3055 (left) is a half-height gem, whose performance and incredibly high quality make 


it an easy pick for Editor’ s Choice. The full-height RO203E is very big and may be difficult to 
install, but once ensconced in the drive bay it is a smooth and capable performer. It won't set any 
speed records, but for average use it works with no problems. 


ery bit of space provided in the full-height 
standard—a bit of gentle persuasion was 
required to fit it into the opening of a PC’s 
Limited AT system. Beneath the disk 
drive housing are a pair of circuit boards, 
each with a somewhat-lower-than-usual 
component count. A tiny additional board 
is mounted on the front of the disk drive 
and covered with a copper shield to pre- 
clude leakage of radio-frequency interfer- 
ence signals. 

Both the spindle-drive motor and the 
head-stepper motors were physically larg- 
er than any of the other disk drives that we 
tested. The mass of the motors may ac- 
count for the very low heat levels—even 
after a full evening of being powered up. 
An added bonus for a band-stepper-driven 
head assembly is a solenoid-controlled 
lock for the stepper motor. This mecha- 
nism prevents the heads from being acci- 
dentally dragged across the platters if the 
disk drive is moved about. 

Performance figures were typical of 
many disk drives aiming at the AT replace- 
ment market. They were adequate, and 


certainly up to IBM’s specifications, but 
not exceptional. 

In everyday operation, however, the 
Rodime RO203E proved to be one of the 
most pleasant of the bunch. | had the op- 
portunity to use it for several weeks before 
Thad to retum it to its rightful owner, and it 
was with some reluctance that | pulled it 
out of the AT clone. It’s very quiet and vir- 
tually vibration-free, far different from 
some of its voice-coil-driven brethren. 

At the very last minute, Rodime 
shipped an RO3055 44-megabyte 3'4-inch 
drive for review, and it was well worth the 
wait. We've all heard the cliché that good 
things come in small packages, and the lil- 
liputian Rodime is proof positive. 

The visual impression of the RO3055 is 
rather like that received when first hoisting 
a fine German 35mm camera—quality is 
the bottom line. The precision die-cast alu- 
minum disk drive housing is attached to an 
equally fine mounting frame. On the bot- 
tom of the unit is a single, petite circuit 
board built almost entirely with the latest 
surface-mounted devices on both sides. 
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With as many 
features as 
wordprocessors 
selling for 10 
times the price, Electric Pencil PC 
was designed to be sophisticated 
enough for the professional 
user yet simple enough for the 
beginner. Our “Quick Start 
Guide” will have you writing, 
editing, and printing in less 
than 20 minutes. Once you 
have the basics, any of 500 
functions are available with a 
simple key-stroke. The on-screen 
help and extensive tutorial 
windows are like having a 
manual on disk. 

There may be only two 
methods left for writing: a 
no. 2 pencil or the power of 
Electric Pencil PC. You'll be 
impressed with this full-featured 
wordprocessing system at a 
revolutionary price . . . we 
guarantee it! 
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© Supports DOS 2 0 (or higher) directory structure @ On screen 
underlining & bold with monochrome (colors on color monitor) 
© Set screen, text, underlined, bold & marker colors @ All 
prompts in English (no codes or numbers) @ Recover last delete 
from cut and paste buffer @ Built in disk file recover @ 
Definable function keys @ All ‘wordprocessing keys are used @ 
Designed especialh for the [BM PC & compatibles @ Definable 
screen width @ Embedded printer control commands @ 
Automatic character translation @ Repeat function @ 
Chain disk files when printing @ Append files in memory @ 
tnclude files from disk within text @ Verify option with load & 
exit @ Centering @ Conditional paging and page numbering @ 
Remark command in text @ Print any part of text or range of 
pages @ Over 80 individual on line help windows @ DOS or 
expanded kevboard buffer @ Toggle between main alternate text 
files @ optional ASCII file save load @ Parallel & serial drivers 
({RS-232) @ “Pause command in text @ Single word spell 
check @ Customize dictionary @ = Auto-leamn e oF 
misspellings @ Surld “specific 

byphenation, user defined @ Dvorak, French, German & Fiera 
keyboard drivers @ Automatic file backup @ Runs on floppy or 
hard disk @ Keyboard macros @ Automatic key entry files @ 
Simple | or 2 key command structure @ Multiple search & 
replace functions @ User timed auto-filesave @ 270 page 2 color 
manual @ Split screens (up wo 6) @ Right justification @ 

© 3% In. disk available @ 


& PRINT PREVIEW TO SCREEN 
@f FULLY MENU DRIVEN 
wf 100,000 WORD DICTIONARY 


wf EXTENSIVE ON SCREEN 
TUTORIAL WINDOWS 





[ NOT COPY PROTECTED 
WORKS WITH ANY PRINTER 


ff MULTI-LINE HEADERS 
‘& FOOTERS 


eh RE-DEFINE ENTIRE KEYBOARD | 


WINNER OF THE GOLD MEDAL 
& PROGRAM OF THE YEAR 


AWARD, CREATIVE 
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Electric Pencil PC.. 


Simply the Best Value in Wordprocessing Today 


MONEY BACK GUARANTEE 


Hectric Pencil PC 4s unconditionally guaranteed for 30 days 


(less shopping) There is a $1000 restocking fee 
if the disk envelope seal is broken, 





For Texas Orders or Additional Information Call (214) 234-8466 
Mail in your order today or, for immediate shipment, 


CALL TOLL FREE 


1-800-445-9004 


Special Offer 


25,000 Word Medical Dictionary Optional $19.95 


QOD's welcome. Please add an additional $300 COD fee, On all foreign 
orders, shipping cost ts assumed by the buyer 
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ELECTRIC SOFTWARE CORPORATION 





9230 MARKVILLE OR, OALLAS, TEXAS 75243 
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MINIMUM HARDWARE REQUIREMENTS: 

IBM-PC XT AT or compatibles and Tandy 1000/1200, 128K 

memory, one disk drive, PC-DOS, MS-DOS 20 or higher 

Color a monochrome monitor 


MS-DOS is a trademark of MicroSoft Corp IBM and PC-DOS 
2 registered trademarks 


are registered traiemarks of Electric Software Corp, 
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The only holdover from older technology 
is the socketed ROM chip. 

Describing the Rodime RO3055 is a 
wonderful pastime, but using it is the real 
joy. No disk drive tested faster or quieter 
than this one, period. It zipped through the 
benchmark tests faster than neutrinos 
through a vacuum. 

In normal operation, the disk drive will 
never remind you of its presence with un- 
toward noise. In fact, | had to put my ear to 
the case to make sure the critter hadn't 
gone belly-up during the seek test on the 
1BM advanced diagnostics disk, one of the 
noisiest operations yet devised. 

The only reservation | have is the sig- 
nificant amount of heat generated by the 
disk drive during extended use. It was very 
warm to the touch after a couple of hours. 
This is likely the result of jamming so 
many components into such a small space. | 

With its small size and Herculean per- 
formance, the reasonable price of the Ro- | 
dime RO305S is a real treat. If Leica were 
to build a disk drive, this would be it. 


Seagate Technology 
Seagate Technology claims to be the lead- 
ing manufacturer of 5Y-inch hard disk 
drives, and with over 5 million installed to 
date, there seems no reason to doubt it. 

Founded in 1979, Seagate employs 
15,000 people worldwide, with most of its 
manufacturing done in Singapore and 
Bangkok. 

The first Seagate disk drive we looked 
at was the ST4038, a full-height drive with 
a 31-megabyte capacity that is assembled 
in Singapore. 

Seagate construction quality appears to 
be abit above average. The cast aluminum 
disk drive housing is mounted at all four 
comers to an exceptionally sturdy (and 
consequently heavy) stamped steel mount- 
ing bracket. AT-style mounting rails are 
attached with Torx screws, rather than the 
more-common Allen or Phillips types. 
Plan on going deep into the toolbox if you 
need to remove them. 

The disk drive unit is sandwiched be- 





tween two neatly made circuit boards 
stuffed with a higher-than-usual number of 
components. At any rate, everything re- 
mained coo! to the touch even after being 
powered up for several hours. 





Seagate Technology is synonymous with hard disk drives, and with good reason. Its ST238, priced 
at $310, is a low-cost classic and winner of the Editor’ s Choice nod for its price and above-average 
performance in XT situations. For your AT, the 30-megabyte ST4038 is another good choice. At 
$575 (and perhaps lower with a little shopping around), it's a true bargain. 


1 
‘oo FILE 


Seagate Technology 

920 Disc Dr. 

Scotts Valley, CA 95066 
(408) 438-6550 


Seagate ST4038 

List Price: $575 

Capacity: 31 Mbytes. 

Size: 51-inch full-height. 

In Short: A perfect choice for installation in 
AT-class computers. Somewhat high on low- 
frequency vibration but low on noise, it is 
quite unobtrusive in everyday operation. 
CIRCLE 684 ON AEADER SERVICE CARD 


Seagate ST238 
List Price: $310 
Capacily: 21 Mbytes. 
Size: 54-inch half-height. 
In Short: Higher-than-average perfor- 
mance. pleasant operation, and generally low 
mail-order prices make this disk drive a fine 
choice for your XT or PC. Combine il with an 
RLL controller board, and you'll have 30 
Mbytes of storage al a 20-Mbyle price. 

| GIRCLEGSSONREADEASERVICECARD 


Primarily intended as a replacement for 
the IBM PC AT or any of its many clones, 
the Seagate ST4038 performs almost iden- 
tically to the CMI drive originally sold 
with the AT. Both sequential and random- 
access tests were comfortably within 
IBM's specifications for the AT. For the 
latest crop of 12-MHz AT compatibles, 
though, it might be a bit slow. 

During testing, the big Seagate drive 
was actually more amusing than obtrusive. 
Normal disk drive operation was accom- 
panied by generally quiet operation and 
low vibration levels. 

The fun started when the PC Labs head- 
seek-intensive benchmark tests or ad- 
vanced diagnostic programs were run. Ap- 
parently, the head actuator is of relatively 
high mass, and programs requiring it to 
move far often caused the drive and any- 
thing around it to move. While we were 
running the seek test on the IBM advanced 
diagnostics disk, the Seagate $T4038 
made not just the computer sway to and 
fro, but even the desk it rested upon. It was 
enough to rattle the ice cubes in a glass sit- 
ting upon the desk. Thankfully, this (or 
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any other) disk drive probably won't be 
called upon to run such demanding soft- 
ware very often. 

The Seagate ST238 is one of the com- 
pany’s most popular and versatile prod- 
ucts. A lightweight, half-height package, 
the smaller Seagate will be perfectly happy 





= Performance is also a 
strong point of the 
Seagate ST238. It was 
consistently faster 

than any of the other 
low-priced 21-megabyte 
disk drives tested. 





in transportable computers, as well as PCs 


and XTs. 

Rather than having the usual configura- 
tion of a head-stepper motor mounted on | 
the side of the disk drive, the Seagate 
ST238 uses a pancake-style stepper motor 
mounted on the bottom (and indeed, partly 
enclosed by the disk drive housing). Be- 
cause of this, the disk drive runs quieter 
than most during programs that require a 
lot of head seeks. 

Performance is also a strong point of the 
ST238. It was consistently faster than any 
of the other low-priced 21-megabyte disk 
drives tested, enough so that it wouldn't 
bring an AT to its knees if installed in one. 

Storage capacity of the Seagate ST238 
might confuse you a bit if you just look at 
the mail-order ads. Many list it as a 30- 
megabyte disk drive, but that’s because 
they often package it with a run length lim- 
ited (RLL) disk drive controller board. The 
different data encoding scheme utilized by 
RLL controllers allows drive capacity to 
typically increase by 50 percent. Seagate 
assured me that this disk drive is particular- 
ly well suited to RLL boards, a claim some 
others can’t make. With their low prices 
and capable performance, it’s easy to see 
how Seagate disk drives became so popu- 
lar with PC users. 
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Tandon Corp. 


For the past 11 years, Tandon Corp. has 
been supplying both floppy and hard disk 


| drives to the microcomputer community. 


More recently, it has begun manufacturing 
XT- and AT-compatible systems and card- 
mounted hard disks under its own name. 

The Tandon TM975SAI will appeal to 
speed demons looking for 42 megabytes of 
storage space crammed into a half-height 
mount. Inside the little disk drive are three 
platters of rugged plated media and a tech- 
nically advanced servo-voice-coil head as- 
sembly. The single circuit board on the 
bottom was uncommonly well made and 
component-sparse, bettered only by the 
smaller 21-megabyte Tandon. Rubber iso- 
lation bushings keep vibration from the 
head assembly to a minimum. 

In terms of sheer speed, this lightweight 
disk drive packs heavyweight perfor- 
mance. It ranked with the best in terms of 
access-time and file-writing benchmark 
tests. Regardless of its small size, it would 
be perfectly at home in an AT-class com- 
puter, particularly when you consider that 
the half-height frame would rest comfort- 
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Tandon Corp. 
405 Science Dr. 
Moorpark, CA 93021 
(805) 378-6081 





Tandon TM9755AE 

List Price: $1,550 

Capacity: 42 Mbytes. 

Size: 54-inch half-height. 

In Short: A high-speed disk drive wilh am- 
ple storage space within the half-height en- 
closure, its overall performance is slightly 
marred by a fairly high level of noise from the 
head actualor assembly. 

| CIRCLE 682 ON READER SERVICE CARD 

Tandon TM9262AI 

List Price: $520 

Capacity: 2! Mbytes. 

Size: 34-inch half-height, mounted in a 
frame for 51-inch openings. 

In Short: The perfect hard disk to add to a 
portable computer, it will work equally well 
in XT- or PC-compatible systems. The 
drive’s low noise levels make i1 a pleasure for 
extended use. 

CIRCLE €81 ON READER SERVICE CARD 





The Tandon TM9755AI (right) is a half-height spéed demon with a formatted capacity of 40 
megabytes. Despite its small size, it would be at home in an AT-class machine. The TM9262AI 
(left) has a surprise inside: a 3'/-inch hard disk drive mounted on a frame that fits into a 5'-inch 
drive bay. It is designed for use in PC- and XT-compatible machines. 
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+20 PASTE UP 
$25 PREP 


The Ultimate Forms 
Generator & Manager™ 
EZ-Forms EXECUTIVE 


Never be without the perfect form again. Have 
purchase orders, invoices, expense forms, appli- 
cations, or any of over 101 popular, pre-designed 
forms instantly with just a few keystrokes. And 
you can modify or customize any form easily with 
on-line help. Or design your own forms effortlessly 
and put your local typesetter on welfare. Make 
boxea, symbols, combs and unique graphics with 
ease. EZ-Forms also helps you “fill it out” error 
free. 


« Now with spreadsheet atyle math, database 
merge, printing! 

e Easy touse - even the “boss” can use it! 

e Create custom forms from scratch - like a pro. 

Context, sensitive on-line help/tutorial. 

Beautiful manual - written in “English!” (But 
you'll probably never needit.) 

« Power features include: text wrap, auto-number- 
ing, walk around graphics, shading, block opera- 
tions (copy, move, delete), read-to/write-from 
disk, import/export forma, clesr overlay 
for pre-printed forms, boldfacing, underlining, 
super/subscript, italics, double sized, compres- 
sed, user custom print attributes, ETC! 

« EZ-FORMS EXECUTIVE requires 384K, DOS 2.1 
or later, mono or color monitors. Supports all 
popular printers. Not copy protected. Ten day 
satisfaction guarantee! 


ONLY $89 COMPLETE! 


And that includes manuals, telephone sup- 
port & shipping. (Add $5 for UPS 2nd day air 
or foreign orders. TX residents add 7.25% sales 
tax.) Visa/MC/AmerEx/Checks accepted. 


TO ORDER CALL Now: 
1-800-338-1935 = ext. 403 
TX: 1-713-338-1959 —- ext. 403 
For information including site licensing and dealer 
orders, call 1-713-338-2238. 


EZX Corp., 403 NASA Road 1 East, 
Webster(Houston), Texas 77598 
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ably in the sefdom-used hard disk drive 
space beneath the floppy disk drives. 

In everyday use, the Tandon 
TM975SAI is a little noisier than the com- 
petition. The disk drive assembly is topped 
by a thin aluminum plate that allowed 
much of the head-motion noise to escape 
into the room. The sound was rather 
scratchy and unpleasant. Stamping some 
stiffening ribs into the top would likely 
eliminate much of the noise. 

I wasn’t able to find a mail-order listing 
for this product to check the real-world 
price, but the manufacturer's suggested re- 
tail price seems a mite out of line with the 
competition. 

Now forget about the 42-megabyte 
Tandon, and let’s start fresh with the com- 
pany’s smaller 21-megabyte Tandon 
TM9262AI disk drive, because this one 
was unique among all those tested. 

This 54-inch half-height disk drive 
isn’t really a 54-inch unit at all. Rather, 


EDITOR’S 
C"H.O.L_C_E 


e Miniscribe 6053 
¢ Rodime RO3055 
e Seagate ST238 


Most every drive reviewed here has 
some appealing feature to recom- 
mend it. Add to this vast differences 
in performance, price, and physical 
characteristics, and the choice of a 
clear winner should become some- 
what fuzzy, but that didn't happen. 
The Rodime RO3055 was so fast and 
quiet that the others never stood a 
chance. Its jewel-like precision and 
tiny package only add to the charm. 

if physical size isn’t a consider- 
ation, the Miniscribe 6053 offers the 
best performance for the buck, with 
quiet operation and tanklike con- 
struction thrown in to make it just 
that nuch nicer. 

The Seagate ST238 is just the 
ticket for those on a lintited budget, 
ond ne opniegies need be mate fur 
the better-than-average perfor- 
mance. 

















s With smaller, low- 
mass components to 
move around, the 
TM9262AI was just about 
the quietest mail-order 
disk drive tested. 


it’s a 34-inch disk drive fitted into a frame 
designed to fit into a 5%-inch mounting 
space. It’s odd-looking at first, but it seems 
to work quite well. 

Compared with many of the full-height 
drives in the test, the 34-inch assembly 
appears almost toylike. But like the larger 
members of the group, the little Tandon 
houses the disk drive mechanism in the fa- 
miliar die-cast aluminum case. The equal- 
ly small single circuit board holds the few- 
est components of any disk drive tested. 
This may also account for the drive re- 
maining coo} to the touch after running for 
several hours. Don’t be misled by the baby 
Tandon’s small size, however, because it 
is perfectly capable of holding its own with 
the big boys. In terms of benchmark tests, 
it was one of the slower drives in the 
group, but still well above the standards set 
by IBM for use in the XT. 

With smaller, low-mass components to 
move around, the Tandon TM9262AI was 
just about the quietest mail-order disk 
drive tested, second only to the accident- 
prone CMI in the original IBM PC AT. Vi- 
bration from the head actuator assembly 
was virtually nonexistent. It’s unlikely that 
you'll ever be aware of this drive in normal 
operation; that’s certainly a desirable attri- 
bute. 

The very low weight, durable plated re- 
cording media, and low power consump- 
tion make this disk drive an excellent 
choice for installation in a transportable 
computer. Pc 


Frank Bican is a departmental computer 
resources supervisor at a Cleveland medi- 


ee 1 cab cemer. 
——————————————— ee esse 


PC MAGAZINE ®8 JUNE9,1987 
162 





WE'RE ABOUT 





TO CHANGE THE FACE 








SSTATION. 


THE NETSTATION 


DESIGNED TO IMPROVE 
THE PERFECT NETWORK. 
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3 Station's tiny footprint (14" x 14" x 3") means more space and less cluiter on a user's desk. 
Two years ago 3Com introduced the first network optimized server. 
Today 3Com introduces the first network optimized workstation. 
With 3Station we've significantly increased the performance and produc- 
tivity of 3System by putting technology to work for you. 


3Station is easy to use and offers better performance and reliability than 
using adapted PCs on your network. 


And its high performance 80286 microprocessor and 1Mb main memory 
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Use 3Com’s101- key, AT compatible _ provide up to35% more memory for your 
al alata applications than adapted PCs. 

This makes 3Station the SERIE 
workstation 
for business 
productivity appli- 
cations such as database, 





















publishing and word processing. 
3Station's built-in EGA graphics, Ethernet adapter, | 
I/O and memory increase performance and make “ 
: ______ installation easy eke Retell 
Station. 


because there are ath 
no cards, jumpers or switches. You can 
install 3Station in minutes rather than the 
hours you need to adapt a PC. 
3Station’s single board design with no 
| moving parts also provides more reliability 
_ than an adapted PC. 
And the best news of all? 
When you use 3Station in a 3System, 
~ you can realize significant cost 
ae — =~ ._ savings, up to 50% per user, 
taht Se <= compared to adapted PCs or 
multi-user micros and minicomputers. 
sii wt il ale So with 3Station’s price and 
a ny use Sout PCs on your network? 
en the future is 3Station. * 
For your nearest 3System dealer, or more 3Com 
information, call 1-800-NET-3Com. 
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The SAS System 


Power Behind Every Window. 


If you've been “window shopping" for software 

that’s both powerful and easy to use, take a look 
at the SAS® System for Personal Computers. It's 
got everything you're looking for...and more. 
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ready-to-use procedures for every kind 

of analysis and report—from simple to 
advanced, preformatted to customized. A built-in 
menu system and on-line help guide you through 
the procedures. Special windows let you define 
titles and footnotes for reports, check the 
characteristics of your data, change function 
key definitions, and keep notes. 


1 Ease of use. The SAS System has 
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personal computers, you get a built-in 

link to your host SAS System. You can 
download corporate data; develop, test, and 
run applications on your PC; or move data and 
applications back to the host for execution, Plus 


2 Connectivity. With the SAS System for 





the SAS System reads data from any kind of file, 
including dBASEII?dBASEIII? and Lotus® 1-2-3° 


we ' 
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mainframes, minicomputers, and personal 

computers so you only have to learn one 
software system no matter what hardware your 
company has installed. And as your needs 
grow, the SAS System grows with you. We're 
committed to supporting all the capabilities 
of our mainframe software system for your PC. 
Whether you license one product or several, 
you'll enjoy the same high-quality software, 
training, documentation, and support we've 
offered for 10 years. It’s all part of our site 
licensing plan. 


3 Integration. The SAS System runs on 


Call or write us today. 


SAS Institute Inc. 

Box 8000 C SAS Circle 

Cary, NC 27511-8000 

Phone (919) 467-8000 
® Fax (919) 469-3737 


The SAS System runs on the IBM PC XT and AT, IBM 
370/30xx/43xx and compatible machines, Digital Equipment 
Corporation's VAX™ and MicroVAX II™ Data General Corporation's 
ECLIPSE® MV series, and Prime Computer, Inc.'s 50 series. 

Not all products are available for all operating systems. 


SAS is the trademark of SAS Institute Inc., Cary, NC, 
USA. dBASEII and dBASEIII are registered trademarks of 
Ashton-Tate. Lotus and 1-2-3 are registered trademarks of Lotus 
Development Corp. Copyright © 1987 by SAS Institute Inc. 
Printed in the USA. 
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SYS TEM 
INTEGRATORS: 


Hard Disks with All the Extras 


eciding where to get your high-ca- 

pacity hard disk is just as important 

as choosing which one to buy. A 
bad choice could leave you high and dry 
with a disk that doesn’t do what you had in 
mind, and with no one to call if you run 
into trouble installing or using it. 

One answer is to purchase a high-ca- 
pacity disk package put together by a sys- 
tem integrator. System integrators, or sub- 
system houses, as some companies prefer 
to be called, buy bare-bones hardware 
from disk manufacturers, add improve- 
ments, and then make the complete pack- 
age available to dealers and end users. 

Those improvements can include added 
hardware, software, better installation 
manuals, extended warranties, and toll- 
free telephone technical support. 

Exactly what makes up a particular 
package really depends on the application 
the package is designed for. Systems inte- 
grators try to understand what a user 
needs, what he wants to use a high-capaci- 
ty disk for, what kind of environment the 
product will be used in, and for what kinds 
of applications. 

Ideally, system integrators are careful 
about which fixed disks they choose to 
build their packages around. They avoid 
manufacturers who have a poor reputation 


hen you buy a hard disk drive from a system integr, 
ge that may include mounting hardware, 
vt. But does the additional cost pay off i 
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or who haven’t been around long enough 
to establish a track record. Drives are test- 
ed when they’re received from the manu- 
facturer, and any that are mechanically 
flawed or that don’t meet the integrator’s 
own performance standards are quickly 
weeded out. 

The components the integrator adds to 
the drive are also carefully tested. But, 
more importantly, they’re designed from 
the outset to match the drives they’re sold 
with. Most integrators control the entire 
process by manufacturing their own con- 
troller cards and developing their own soft- 
ware. 

The matched fixed disk drives, control- 

lers, and software are tested together be- 
fore they’re packed, and integrators make 
sure those tests reflect realistic conditions. 
For instance, packages are tested in differ- 
ent PC models and in major compatibles 
using different operating systems. They’re 
also tested with various applications and 
environments, such as networks, to guar- 
antee that they’ll not only work but will 
also provide the level of performance you 
expect. 
Developing their own hardware and 
software also means that system integra- 
tors are able to give more capability than 
you could get by matching components off 
the shelf. The software, in particular, tends 
to include utilities and supplementary disk 
operating systems that provide a high de- 
gree of control over a high-capacity disk. 

All of the integrators currently commit- 
ted to the IBM PC market have a wide 
product line. Based on their understanding 
of user needs and common applications, 
they’ve done the basic shopping for you 
and have assembled packages that can 
handle the majority of situations. 

If you don’t want to take a chance on 
overbuying, but suspect your storage 
needs might increase, don’t worry. Some 
of the integrators offer upgrade policies 
that allow you to buy a small drive now 
and get credit for the amount you paid if 
you trade up to a larger unit. They also 
handle complementary storage media, 
such as tape backup systems that are 
matched to the disk drives they carry. 

Installation can often present some dif- 
ficulties. Most systems houses try to carry 
products that are installable in a few min- 
utes by a dealer, or in a very short time by 





even an inexperienced user. Many of the 
companies handle the installation problem 
by taking care of the more odious tasks, 
like low-level formatting, before the drives 
leave the warehouse. All of them take 
pains to supply installation and user’s 
manuals that really increase the likelihood 
that you’ll install everything correctly the 
first time. 


# Integrators realize 


‘that unless they come 


through with reliability 
and support, they 
won’t attract customers. 


The manuals tend go beyond what’s 
available from drive manufacturers. Since 
integrators try to anticipate the issues and 


problems that might come during the in- | 


stallation of a drive, they are careful to 
walk you through the process of installing 
the equipment and preparing it for use. 


SUPPORT Support is one of those mag- 
ic, much abused words in the PC products 
industry. Unless you’re a wide-eyed inno- 
cent, you probably think of promises of 
support as so much propaganda. But sys- 
tem integrators absolutely have to provide 
adequate support, because they depend on 
their reputations to bring in customers. 

The market for IBM PC fixed disks has 
become very competitive. It’s not hard to 
find a dealer or mail-order house that can 
give you a similar product for less. Integra- 
tors realize that unless they come through 
with reliability and support, they won’t at- 
tract customers. 

Hence the general attitude among sys- 
tem integrators is that any problem you 
may have installing or using their package 
is their responsibility, not just their deal- 
er’s. Most of them have toll-free 800 num- 
bers that you can call for technical support 
and staff those lines with trained personnel 
whocan answer a wide range of equipment 
and applications-related questions. 

The support they’re able to give reflects 











their attitude about putting together prod- 
ucts that fit the way you want to use them. 
System integrators realize that most prob- 
lems people have installing and using their 
equipment stem from the operating system 
and applications they’re using, and not 
from mechanical problems with the hard- 
ware. 

You also get support in the form of an 
extended warranty on the package you 
buy. Disk drive manufacturers typically 
give their customers—dealers and mail-or- 
der houses—12- to 18-month warranties. 
But the warranty you get from the dealer is 
usually shorter, often 90 days. System in- 
tegrators typically provide a full 1-year 
warranty on their products. 

Guaranteeing service and reliability 
costs money. You can expect to pay more 
for a package put together by asystem inte- 
grator than you would for a similar product 


| that goes directly from the manufacturer to 


a dealer or mail-order house. The higher 
price is the cost of ensuring that the prod- 
uct you get won’t give you any problems. 
But the higher price is also making system 
integrators harder to find. Lower-capacity 
fixed disks for IBM PCs have become a 
consumer commodity where the competi- 
tion is based exclusively on price. 

System integrators don’t compete on 
that level and have virtually abandoned 
that end of the market. Many integrators 
see the trend continuing into the high-ca- 
pacity, high-performance disk drive mar- 
ket and are leaving that end also. 

At present, only four companies are 
committed to supplying system integration 
for the IBM PC fixed disk market: 

IDEAssociates, based in Billerica, 
Massachusetts, is a major distributor of a 
wide range of PC hardware and software 
products. 

Sysgen is a major packager and distrib- 
utor of storage media, including disk and 
tape drives. The company is located in 
Milpitas, California. 

Mountain Computer, headquartered in 
Scotts Valley, California, also concen- 
trates on packaging disk drives and other 
storage media. 

Tandon Corp. differs from the other 
system integrators. The Chatsworth, Cali- 
fornia, company is a major manufacturer 
of disk drives, and has chosen to act as an 
integrator for its own products. 
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The following reviews cover disk pack- 
ages that the manufacturers feel are repre- 
sentative of their product line. 


IDEASSOCIATES INC. 
IDEAssociates 
Diskit A30 


The first impression you get when you 
open the box of the IDEAssociates’ Diskit 
A30 30-megabyte fixed disk for the AT is 
that somebody forgot to pack something. 
All it contains is a full-height, 5¥-inch 
disk drive, data cable, and an installation 
manual. But looks are deceiving, because 
you're really getting a lot more than just 
what’s in the box: what you're getting is a 
lot of preparation and backup from the 
folks at IDEAssociates. 

That becomes obvious when you slip 
the A30 into the AT. Installation is a 
breeze. All it takes is about 15 minutes to 
slide the disk drive into place, connect the 
data and power cables, and then configure 
and format the disk with your standard 
IBM software. 

The whole installation process is de- 
scribed in the manual. The manual is ge- 
neric, applying to all of IDEAssociates’ 
disk drives, and appears to cover the ma- 
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IDE Associates Diskit A30 


IDEAssociales Inc. 

29 Dunham Rd. 

Billerica, MA 01821 

(617) 663-6878 

List Price: $1 035 

Type: 30-Mbyte full-height, 5Y%-inch hard 
disk for the AT. 

Includes: Hard disk, data cable, 
installation manual 

Manufacturer: Seagate. This is a Seagate 
ST-4038. 

Requires: No special requirements for AT- 
compatibles. 

Warranty: | year limited from 
IDEAssociates. 

In Short: A true AT-level fixed disk that’s 
easy to install and buill to take abuse. 
Prorated 4-year upgrade policy from 
IDEAssociates allows upgrade with credil 
for the original cost of the disk drive. 
CIRCLE 651 ON READER SERVICE CARD 
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The 30-megabyte IDEAssociates Diskit A30 comes with a unique upgrade policy that gives you 
credit worth the price of the drive when you upgrade to a larger model. 


jority of the situations you're likely to run 
into when installing a drive. Even the 
phone number for technical help at 
IDEAssociates is easy to find. The instruc- 
tions for the A30 are complete and well il- 
lustrated. 

IDEAssociates did not, however, iden- 
tify their drive types according to their 
model numbers. So it’s necessary to call 
the technical support number before you 
can get the right information into the AT’s 
setup program. 

Anyone planning to install the A30 in 
an AT clone could run into some problems 
with the fixed disk’s address. The address 
is govemed by a jumper and pins at the rear 
edge of the drive’s circuit board and comes 
set up as drive | for an AT. Some clones 
require an address of 0 for the first drive, 
so the jumper needs to be changed. 

Unfortunately the instructions for set- 
ting the jumpers are hard to understand and 
really don’t furnish enough of the informa- 
tion needed to work out any unusual instal- 
lation problems that can come up. The il- 
lustrations were identified by 
IDEAssociates disk type, which didn’t do 
’ much good, and the drawing for the A30 





didn’t match the pin setup on the disk 
drive. 

My day was saved by a very competent 
technical support person. He was able to 
handle questions about the major compati- 
bles like the Compaq and AT&T off the 
top of his head, and he gave enough back- 
ground information about the way the 
drive is set up to make puzzling out any 
other clones easy. 

Once installed and turned on, the A30 
really shows its stuff. It’s a quick, power- 
ful disk drive that performs at least as well 
as the stock IBM PC AT drive. The drive 
runs cool and is reasonably quiet. 

The servo motors that move the heads 
around may have been overdone a bit, 
though. They’re powerful and, in situa- 
tions where tracks are being changed rap- 
idly, literally push the drive around: drive, 
AT, and desk all shook to the shifting of 
the heads. 

The last two invisible features that 
IDEAssociates stuffs into the A30’s box 
are a full 1-year limited warranty and what 
looks like a foolproof way of making sure 
that you get enough fixed disk to cover 
your needs. If you think you might out- 
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grow the 30-megabyte capacity but don’t 
want to pay extra right now for too much 
fixed disk storage space, you can buy the 
A30 and IDEAssociates will give you full 
credit for a hardware upgrade: 100 percent 
in the first year, 75 percent in the second, 
and so on. 


MOUNTAIN COMPUTER INC. 
Mountain FileSafe (62 
MB) for the AT 


The search for hassle-free installation is 
not going to end with Mountain Comput- 
er’s FileSafe 62-megabyte fixed disk for 
the AT. That’s a shame, because this drive 
has just about everything else you could 
want. It’s well built, it operates about 
twice as fast as the IBM standard for AT 
drives, and it has excellent partitioning 
software. 

But there’s just no way you can install it 
right the first time. 

The problem is the manuals. They’re 
incomplete and poorly organized. For ex- 
ample, regarding physical installation, the 
basic message is to read your IBM Installa- 
tion and Setup manual and to remember 
that what you see there isn’t going to match 
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Mountain FileSafe (62 MB) for the AT 
Mountain Computer Inc. 
300 El Pueblo Rd. 
Scotts Valley, CA 95066. 
(408) 438-6650 
List Price: $2,395 
Type: 62-Mbyte full-height, 5Y-inch hard 
disk for the AT. 
Includes: Hard disk, data cable, mounting 
rails and hardware, full-heighi faceplate, par- 
titioning and utilities software, installation 
and software manuals. 
Manufacturer: Maxtor Corp. This is a Max- 
tor XT 1085. 

: 256K RAM, DOS 3.0 or later, 
IBM Advanced Diagnostics diskette, IBM 
AT manuals. 
Warranty: | year limited from Mountain 
Computer, Inc. 
In Short: A fast, well-built, very-high-ca- 
pacity drive that's also very difficult to in- 
stall 
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The Mountain F ileSafe (62MB) hard disk drive is based on the Maxtor XT 1085 drive. The package 
includes a full complement of hardware accessories and software support. 


the equipment you're installing. Even so, 
that part only takes about 5 or 10 minutes. 

The rest of the installation can take for- 
ever, depending on how good a detective 
you are, Basically, what you have to do is 
patch DOS 3.10, low-level-format the disk 
drive, and then partition the disk and for- 
mat the partitions. 

All that information is in the Utilities 
Manual. It’s just not in the right order. Fol- 
low the directions, and you'll have to re- 
peat a lot of the steps because phrases like 
‘before you attempt to . . .”* tend to pop 
up two sections too late. 

Even if you read the manual first and 
take notes before you start installation, the 
process is a long one—at least an hour, 
most likely two. Low-level formatting 
takes time. It took 2 hours of detective 
work before | could do it correctly and in 
the right order. 

On the plus side, once you master the 
Utilities Manual, you have all the informa- 
tion you need to set up the FileSafe (62 
MB) for just about any conceivable situa- 
tion, including network file storage. 

If you get hopelessly confused, there is 
No reason to panic. The Utilities manual 


has a thorough troubleshooting guide. 
Moveover, the section starts with the 
phone number for Mountain’s helpful 
technical support people, who are very 
sharp and knowledgeable about the com- 
pany's line of products. 

Once the FileSafe (62 MB) is up and 
Tunning, it’s easy to see that the basic prod- 
uct is a good one. The drive operates quiet- 
ly and smoothly, without vibration, 
though when the heads change tracks it 
does make a low chirping sound that some 
people might find objectionable. The drive 
also gets a little hot, but that isn’t so unusu- 
al for a fixed disk drive as big as this one is. 

The software is complete and versatile. 
It can give you complete control over the 
disk drive and the ability to configure it just 
about any way you need to. One nice and 
useful feature is that you can partition the 
disk into up to 10 volumes of different 
sizes if you need to. 

Overall, if you’ve got the determination 
and the patience, the FileSafe (62 MB) is 
worth the effort. As for the installation in- 
structions, maybe sanity testing should be 
mandatory for the people who write those 
manuals. 
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| Desktop ‘Networking 


A MainStreet” data controller puts you back in control 


Living with a computer was simple when you Available in two models for use with up to 48 
only had a printer. But once you added a connected devices, MainStreet controllers let 
modem and several other devices, life became you transform your independent computers and 
more complex. You seemed to spend more time peripherals into an integrated desktop network 
changing cables, activating switches and which concentrates, directs and manages the 
altering settings than you did working with flow of information from your desktop. You and 
your computer. your co-workers can share information, 


peripherals and other computing resources. 
Now there is an alternative ...a MainStreet 
data controller from Newbridge. The controller And, to make your life even easier, your 
takes care of your peripherals while you take desktop network is surprisingly affordable. 
care of business. 


Sees att Booth 2489 () NeweRIDGE 


Networks for all... big and small 


Newbridge Networks Inc. 13873 Park Center Road, Suite 160, Herndon, VA 22071 (703) 834-3600 ©7114 West Jefferson Ave. 
Suite 106, Lakewood, CO 80235 (303) 986-3600  *Newbridge Networks Corporation 1051 Baxter Road, 
Ottawa, Ontario, K2C 3P2 (613) 726-1601 *Newbridge Networks Limited 22 Welsh Street, 
Chepstow, Gwent, UK NP6 5LL Tel. 02912 6896 


Newbridge, MainStreet and the Newbridge logo are trade marks of Newbridge Networks Corporation. Copyright 1987. 
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| Benchmark Tests: —_— 
vee System Integrator Disks ny th en 


(Rabo. IBM PC AT 20-Mbyie drive = 100) 


he fastest drive in the BIOS DISK 

SEEK, the Tandon TM9755Al, gives 
you AT speed in an XT drive, making it 
our Editor's Choice of the packages from 
systems integrators. But most of the 
other disks tumed in respectable 
performances, too. 


IBM PC AT 20-Mbyie drive 
Sysgen Matched Pair 70 
IDOEAssociates Diskit A30 


Mountain FileSate (62 MB) for the AT* Tics alt 


Performance Times pos BIOS File Accese 
(Tienes given euconas scart here ies) Diek Access Diek Seek Sequential Sequentiel Sequential Rendom 
(milliseconde) (milliseconds) create write reed write 


115.32 94.20 12.47 18.97 10.42 28.96 


43.70 27.24 12.12 18.62 10.06 22.10 
IBM PC AT 20-Mbyte drive 43.50 37.35 9.39 20.36 8.73 17.30 


IDEAssoclatee Diekit A30 42.90 37.43 10.15 10 20 10.05 17.88 11.49 


Mountain FileSafe (62MB)torthe AT’ 36.76 40.79 10.17 10.22 10.08 15.79 9.47 
“Test could not be completed without errors. 


The DOS Disk Access benchmark test measures the The BIOS Disk Seek benchmark test measures the 

time It takes to do a random sector read using DOS. time it takes to do @ random seek using the disk’s ROM 
DOS buffers are set at 3 and the interleave factor is left BIOS. The test result includes minimal software over- 
at the drive's delault setting. This test adds DOS's over- head and may not parallel the manutacturer’s claimed 


head to the BIOS and hardware times. The test pro- average access time. The tes! program performs 1, sequential read of the same file, e random write, and e 
Pocer eronte oe sacior reac’). 000 Tree en We seeks. The average result is shown in milliseconds. random read. 

disk partition. The average result is shown in 
milliseconds. 
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THE LAST WORD IN BUSINESS SOFTWARE 


An Incredible Offer! 


Microsoft has fratislated its nnique insights 
Heihe heart of the PC and PS? inte the most 
Perfil business software packages available 
Hivety. 

r In Word 3.11 Microsoft” has redefined the 
Software! PC Network revolitionized standards for word processing far ahead of its 

Mail Order, setting new slandends for te worpetitors’, Aithough its features more 
selection, delivery and customer sogaeryaey ? Fitiwinstify its $450.00 retail price, PC Network 











Industry Leaders Together! 


Microsaft™ helped create the PC Tiltesey Gil) 
MS-DOS, and continnes to fovetutionsZe Twit 
WINDOWS and 08/2 for the New IBM” (PS 
family. In doing so Microsoft “ Has ell 
the largest. and niest_ powerfil force: in PC 


rest, we have become the bier : Mot Finuehtiemowett ” have cooperated to make it 


fora very limited time at. the 
only $180.50* Plus PC Networks 


MICRESSOFT 


Microsoft. Word 


Word Processing Program 














© Built-in Outliniy 
© Windowing is 
_@ Incredible S, 


built-in outtiner 








8) In Hlinois (312) 280-0002 
Sat. 9am-5pm 

PC NETWORK, Inc. 320 West Ohio $ Chicago, Minois 60610-9934 

CIRCLE 115 ON READE SERVICE CARD \ 


[4] 







plas $2.50 shipping. Al prices reflect a 3% cash discout 
x prices sebjerifto change and alk products subject 
to availability. 











—ready to run 






5” 


Price includes 
© Monochrome amber monitor 





PRO/88 Turbo 


00 


HOO 
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PRO/286 





© 286 speed 

© 200 wett power supply 
© One yeer limited warranty 
© Key lock for security 

© Hard disk eccess light 





© Mono video cerd © One year limited werranty 
© 360K disk drive © Key lock for security 
© 258K memory © Hard disk access light 
© Turbo mode indicator light on CPU © AT etyle keyboard 
© Built-in game port © RAM expendable to one megabyte on mother 
© Hardware reset board 
© MS DOS 3.2 © Keyboard selectable clock speed (4.7718 MHz) 
© GW BASIC © 8 expansion slots 
© Printer part © Clock calendar with battery beck-up 
© Word processing, epread aheet and data bese © ° FCC approved 
software 
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© 360K disk drive 

© 256K memory 

© 1 year limited warranty 

© 4 layer mother board 

© 30-day money back guarantee 


+A stp Engineer ing 


1450 N. First St., Garland, TX 75040 


Monitors Printers 
Samsung 

12” embar 

with swivel bese 
Amdek 310A 
RGB Color 

13 hi res 

EGA Color 

13° EGA monitor 


Video Cards 
Color Graphics Cerd 
with printer port 

Color Grephics Cerd 
EGA Card with 256k 
Mono Video Cerd 
with printer port... 
Mono Graphics Card 
with printer port 


Disk and Tape Storage 
Floppy Orive—% height 99.00 Cannon A40 

20 Mag HO wicontroller 399.00 B0 col. ig wiNLQ . 328.00 
30 Meg HO wicontroller . 499.00 Cennon 

Tapa Back-Up 424.00 132 col. 180 cps wiNLO 


Fujitsu 2200 
1200 B Intarnal Madam . 149.00 132 col. 220 cps wiNLO 695.00 


Fujitsu 2100 
80 col. 220 cps w/NLO 495.00 


Printer Ceble 
10 ft. 


. . 599.00 


Add-on Cards 

RS232 Cerd . 

Punter Card... 

Herd/Floppy Disk Controller, 

all on one cerd . 

Multifunction Cerd/384k memory 
Floppy Cont., Clock/Celender, 
Serial end Printer Ports end 
Gema Port—plus up to 384k 


AT Add-on Cards 


. 15.00 


Local Area Networks 

D-Link Network Interfece 395.00 
D-Link Starter Kit . 790.00 
O-Link Cluster Kit 60.00 
Remote Boot ROM 50.00 
Novell Emulator 150.00 
Screen Momtor 150.00 


PC Engineering is owned and operated by registered professional engineers 
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Outside Texas 
1-800-843-1581 


Inside Texas 
and 
Technical support 


1-214-276-1603 


MasterCard, VISA, 
American Express 
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SYSGEN INC. 
Sysgen Matched Pair 70 


Sysgen’s Matched Pair 70-megabyte fixed 
disk and controller looks like it could be a 
universal high-capacity package for the 
IBM PC market. The Matched Pair is de- 
signed to work in both the XT and the AT, 


and the controller card is able to take ona | 


piggyback controller for a streaming tape 
backup system. 

The drive package consists of a full- 
height 70-megabyte fixed disk, a full- 
length, standard-height controller card, ca- 
bles, partitioning software, and an instruc- 
tion manual. 

Installation is straightforward and is 
helped by a succinct manual—at least if 
you're installing it on an XT. The manual 
was written for the XT, and AT installation 
is handled indirectly in the appendices. AT 
users should read the manual ail the way 
through and take notes before they start. 

An unusual feature for AT users is the 
fact that the controller card is meant to be 
installed in the AT as well as in the XT. 
Doing it right requires moving the AT's 
own floppy and fixed disk controller over 


one slot; otherwise, the Matched Pair 70’s | 
| tion—and the manual—is that the PC’s 


cables don’t have any way to get to the disk 
drive. 
The biggest problem with installa- 
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Sysgen Matched Pair 70 
Sysgen Inc. 
556 Gibraltar Dr 
Milpitas, CA 95035 
(408) 263-4411 
List Price: $3.495 
Type: 70-Mhyte full-height. 5%-inch hard 
disk dnve with matched controller card for 
the AT 
Includes: 70-Mbyte disk drive, full-length 
controller card, software, cables, mounting 
hardy are. instruction manual. 
Manufacturer: Toshiba. Controller and 
software by Sysgen 
Requires: 192K RAM, XT or better power 
| supply, DOS 3..x or later, full length slot for 
| controller on both XT and AT. 
| Warranty: | year limited. 
In Short: A great idea gone wrong The 
dnive generates far too much heat 
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The Sysgen Matched Pair 70 hard disk system includes a full-length, standard-height controller 
card, cables, partitioning software, and an instruction manual. AT users will be surprised to learn 
that the controller card can be installed in the AT as well as in the XT. To do so, however, requires 
some complex adjustments to the operating system. 


operating system has to be modified before 
it will work with the Matched Pair 70's 
controller; If DOS 3.10 or later is being 
used in an AT, it has to be patched. How- 
ever, this is presented so far back in the 
manual that if you're following it along, 
step by step, you'll have to backtrack and 
redo some of the installation. 

Installation on an AT took approxi- 
mately an hour. Most of that time was 


| spent making the adjustments to the oper- 


ating system, running Sysgen’s BIOS 
physical format of the disk, and partition- 
ing the disk. 

A call to the technical support people at 
Sysgen was prompted by some confusion 
on running the physical format. The tech- 


nician was very helpful and didn’t have to | 


search for the answer. Unfortunately, Sys- 
gen made getting in touch unnecessarily 
difficult by not printing the 800 number in 
the user’s manual. 

The Matched Pair 70's disk drive gives 
the impression of being a good performer. 
It’s quiet, doesn’t vibrate, and doesn’t 


' make any noise when the heads change 





® The Sysgen drive 

runs hot. Not hot enough 
to warn you of a 
problem, but hot enough 


to melt circuit chips. 


tracks. Its overall performance is faster 
than IBM's standard for AT drives. 

All that was fine, until the circuit board 
on the bottom melted. 

The drive runs hot. Not hot enough to 
warm you of a problem, but hot enough to 
melt circuit chips. Running this unit in any 
personal computer absolutely requires a 
steady stream of air on all sides of the 
drive. If the breeze is cut off or even if the 
drive is run with the cover off the PC, it’s 
likely to fail. 

The drive probably shouldn't be in- 
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stalled in clones whose hard disk bay has a 
shelf or any other obstruction that will cut 
off air to any part of the drive. Somehow, 
$3,500 seems too much to pay for a fixed 
disk you have to blow on just to keep it 
running. 


TANDON CORP. 

Tandon TM9262AI 
(Integrated version) 
Tandon TM9755AI 


(Integrated version) 

In the world of fixed disk system integra- 
tors, Tandon Corp. is unique—a major 
disk drive manufacturer that has chosen to 
act as its own integrator. The drives are 
also available without controllers from 


' 
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Tandon TM9262AI (Integrated version) 

Tandon Corp. 

20320 Prairie St. 

Chatsworth, CA 913tt 

(818) 993-6644 

List Price: $685 

Type: 20-Mbyte half-height, 34-inch hard 

disk for the XT. 

Includes: Hard disk, half-length controller 

card, mounting hardware, half- and full- 

height faceplates, installation manual. 





Warranty: t year limited from IDEAsso- 
| ciates. 

In Short: A high-quality, easy-to-install 

drive. 
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Tandon TM975SAI 


Chatsworth, CA. 913i 

(818) 993-6644 

List Price: $t.725 

Type: 40-Mbyte half-height, 54-inch hard 
disk for the XT. 

Includes: Hard disk, half-length controller 
card, cables, mounting hardware, manual. 
Manufacturer: Tandon Corp. 

Requires: DOS 2.0 or later. 

Warranty: t year limited from Tandon. 

In Short: ti's fast. It’s easy to install. tt’s an 
AT-level drive for the XT. 
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Tandon is the only major hard disk manufacturer that ucts as its own integrator, and the results of 
its scheme are successful. The 40-megabyte TM975SAI drive (right) is named an Editor's Choice 
for its quiet and efficient operation and its half-length controller card that fits in an XT short slot, 
The TM9262Al (left) is just as good, thaugh half the size. 


mail-order houses (see ‘*Cut-rate Con- | 


tenders’ in this issue). 

Tandon apparently has introduced 
some consumer product practices to the 
production of its TM9262A1 20-megabyte 
and TM9755AI 40-megabyte internal 
fixed disks for the PC-XT. The result is a 
pair of high-quality, easy-to-install, has- 
sle-free disk drives. 

The worst thing you can say about Tan- 
don’s TM9262A! 20-megabyte fixed disk 
is that the box it comes in looks like it 
should be sitting on a shelf in K-Mart. 
Don’t let that fool you. What's inside is 
worth a good look. 

The half-height drive comes with a 
half-length controller card that fits nicely 
in a short slot; it also has cables and a 
skimpy-looking installation manual. A 
close look at the drive and the circuit board 
shows that Tandon put some effort into 
manufacturing this fixed disk. Everything 
about it is neat and solid. 

The TM9262AI’s instruction manual is 
deceptive. What you get is a sheet that 
folds out like a map, and that doesn’t seem 
to say very much. The surprise is that's all 


you'll need to get the drive up and running 
without a problem. 

Installing this drive and controller is 
simple. Plug the card in, slide the drive in 
place, hook up the cables, and then run the 
DOS FDISK and FORMAT programs. 
Total elapsed time: about 15 minutes. Tan- 
don saves you a lot of time because it ships 
the disk drive already low-level-formatted. 

In operation the TM9262AI proves that 
what looked like careful manufacturing 
wasn’t an illusion. It’s absolutely quiet: no 
hum, no vibration. Its running speed 
doesn’t put it in the superstar class, but it’s 
still about 30 percent faster than [BM’s 
standard for XT drives. 

The only drawback to this drive is its 
limited size. Twenty megabytes is really 
too small to attract someone who wants 
really high capacity. 

Tandon’s TM9755AI 40-megabyte 
fixed disk picks up where its 20-megabyte 
product leaves off. Same quality construc- 
tion. Same incredible ease of installation. 
Same superquiet operation. Same kind of 
half-length controller card that will fit into 
an XT short slot. 
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Nobody ever thinks 
of PC AT batteries 
until it’s too late. 
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Each of these fixed disks has its own 
advantages. Both the Sysgen 
Matched Pair 70 and the Mountain 
FileSafe (62 MB) are very-high-ca- 
pacity drives that can be partitioned 
into @ number of virtual disks. The 
IDEAssociates Diskit A30 is a solid 
AT-level drive that is easy to install. 
|| Tandon's TM9262Al and 
| | TM9755AI for the XT share the vir- 
| | ues of speed and simple insvatia- 

| tion. 

| Our choice is Tandon's 

| TM9755AI 40 megabyte fixed disk 

for the XT. Comparing XT and AT 

| drives may not be entirely appropri- 

| ate, but the TM9755Al's combina- 

| tion of speed, capacity, ease of in- 

stallation, and cost points out what 

| you should be getting in a drive no Without a functioning battery, ORDER NOW! 


| Semen HS your computer is as good as dead. 
LK = The battery in your PC AT or com- 800/654-3790 (US) 


patible controls your computers 800/225-9359 (CA) 


Only the instruction manual is a little configuration files, real time clock i 
different. It’s still sparse and straight to the and ee When the clack » Price only $27.50 
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ee ge cores in etocmier aera and calendar begin to fail, free a ; eae ae 7" 
Even partitioning the disk into two vir- your battery's hours are ~ available. 
tual drives was simple. All it required was numbered. \, For IBM PC AT, Compaq 
running FDISK and FORMAT for each So be prepared. Get the / 286, and all other AT 
virtual drive. best replacement battery you compatibles antl'clones. 
The TM9755A1 is a fast drive, running can buy, Get a TADIRAN \ Checks, money orders 
more than twice as fast as the IBM stan- || battery from IBC — the high ® ind credit cards welcome 
dard for XT drives. That gives you the ex- quality, high energy lithium bat- Add $3.00 for shipping and ; 
cellent advantage of AT speed and capaci- tery that is already foundin80% =p andiing 
oan Shae of all PC AT’s and compatibles as 8 
ai pp au, poral pel = original equipment. 
in an Chis E1% SK are tech- : 
ers who aren’t totally comfortable A unique 3 year warranty, IBC 
unless they have to go through a lot of ma- can shelf life, and UL appt International Battery Corporation 
chine level gyrations to get a piece of hard- make 4 TAD ‘AN replacement dat- 6860 Canby Avenue, #113, 
ware to work. As for the rest of us, who cary hai tare aa is. So Reseda, CA 91335 
would rather use the drive as quickly as ont wait until your computer 5 
possible than memorize Fomtiets. Tan- battery dies. Get a TADIRAN re- sia ce os pei oe 
don’s TM9755AI is the perfect high-ca- placement battery from IBC today. itucop unicorn 
pacity XT disk drive a 
Walt Rowinsky is a free-lance technical Call for all Six-Pack replacement batteries. 


writer based in Cleveland, Ohio. 
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You need the best _ 
not the most expensive 


Quality Vibrant and more accurate 
colors with high resolution. 


Price Lower prices than comparable 


models from other industry suppliers. 


Performance CASPER monitors are 
compatible with IBM PC, PC/XT and 
PC/AT computers. All monitors are 
easy to read and reduce eye strain. 


Reliability CASPER has 7 years of 
OEM experience and is backed by a 
2 billion dollar company. All 
monitors are UL/FCC approved and 
carry a full one-year warranty. 


The best costs less at CASPER. 































Northern Calitornia 


The Best 


State of the art 


ABT 
916-362-0993 





Multi-Scan JOR Microdevices } 
super high resolution Rosen) 
TTL/Analog EMPAC 
color monitor. est Save, 

Mini Micro 
CASDER TM-5155 408-435-1977 








































Price CASEES. TE-5154 CASTER HD-55 Southern California 
Mfr's List: $799 Price — Mfr's List: $699 Price Mfr's List: $399 iBiite mouse 
Display Display Display 1-800-4-KELLIE 
Band Width: 30 MHz Band Width: 25 MHz,14" CRT 14" Color a 
Frequency: Autoscan Mode 1:64 colors, 720 x 350 640 x 240 714-666-0811 
, Mode 2: 16 colors, 720 x 200 High resolution 
15.5 KHz AMAX 
to 35 KHz 219-612-0993 
Resolution: 800 x 500 PKI 
Signal: TTL/Analog 213-599-2123 
Picture 
Non-glare 14" CRT colorado 
Dot pitch: 0.31mm Golden Micro 
303-278-0200 
Massachusetts 
Unig Tech 
617-935-7150 
CASHEL HP-14 CASEER GM-1288 
Cc AS Dd EF IR Price Mfr's List: $249 Price Mfr's List: $179 tases 
Dispiay Dispiay Floppy Disk Services 
TW Casper Corporation 14" flat screen, Monochrome 12” Monochrome 609-799-4440 
2153 O'Toole Ave., Suite E High resolution, 1000 x 350 1000 x 350 Aone 
San Jose, California 95131 Mode 18.43 KHz High resolution 
: + — = eS - American Semiconductor 
(408) 922-0188 XT-TURBO M'B 4.77 TO 8 MHz S79 EA. ae 
Fax: (408) 922-0999 XT-TURBO M’B 4.77 TO 10 MHz S89 EA. Toxas 
ee MULTI I/O CARD W/CABLES $56 EA. Sciostt 
Se ee CASPER 5060 KEYBOARD XT/AT $39 EA. iiaeetieeds. 
nic rer aieossiaiies “WINIMUM ORDER 30, FOR LARGER ORLERS PLEASE CALL FOR QUOTE 


IBM PG™, PC/AT™, PC/XT™ are trademarks and (BM® Is a registered trademark of International Business Machines Corporation. 
See us at Comdex, Atlanta Booth 4820 CIRCLE 221 ON READER SERVICE CARD 
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LF-HEIGHT 
ALTERNATIVES: 


Cartridge Systems from lomega and Kodak 


ne of the basic truths you probably 

learned in your first years of play- 

ing with your PC is that computer 
disks are either hard or floppy and never in 
between. According to this theory, hard 
disks are fast, capacious, and forever 
locked inside their environmentally con- 
trolled chambers. Floppy disks are the op- 
posite—slow, small, and removable. Each 
has evolved to its own purpose inside your 
PC, and each has become important to you 
and your work in its own way—hard disks 
for on-line storage and floppy disks for ex- 
changing files and backing them up. 

Mixing up disk types is not something 
an enlightened computer person would be 
likely to do, But two manufacturers, East- 
man Kodak Co. and lomega Corp. have 
for several years been doing exactly 
that—combining the qualities of hard and 
floppy disks and coming up with interest- 
ing blends. 

Iomega has earned a substantial reputa- 
tion and a near-fanatical following because 
of the speed and sturdiness of its Bernoulli 
Boxes. Kodak, through various divisions, 
subsidiaries, and spin-offs, has been test- 
ing the limits of floppy disk technology, 
pushing capacities first to 3.3 megabytes, 
then to 6. No matter what you call these 


alf-height cartridge systems—spee 
ge storage ag ag 
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products—high-capacity floppy disks, 
flexible disk cartridges, or some propri- 
etary name—the promises of their mutant 
technologies include hard disk speed with 
the portability and crash-free operation of 
floppy disks. 

Although the seeds of this crossbreed- 
ing have been successful from the engi- 
neering perspective—the products actual- 
ly work—they have suffered from 
shortcomings. The first-generation Ber- 
noulli Box was more a Frankenstein than a 
successful offspring, a monster lovingly 
sewn together, powerful but unaware of its 
great mass. The first Bernoullis were bolt- 
ed together with nearly enough iron to hold 
a dreadnought against a typhoon. 

On the other hand, one reason the 3.3- 
megabyte Kodak floppy disks never 
caught on was that they weren't big 
enough. They quickly lost their luster 
when comparisons switched from their 
ten-to-one capacity advantage over con- 
ventional floppy disks to their three-to-one 
edge over the generally unloved | .2-mega- 
byte AT floppy disk drives. 

The new products from both companies 
sidestep those shortcomings. lomega has 
cut the Bernoulli down to size, to little 
larger than an ordinary half-height floppy 
disk drive. Kodak has packed enough 
bytes into its super-density floppy disks to 
nearly regain the ten-to-one capacity lead 
over even ordinary high-density floppy 
disks. 

As a result, the two organizations are 
squared off with almost directly competi- 
tive products. Both use cartridges of 
roughly the same size—square plastic 
shells no larger than a stack of ordinary 
floppy disks—filled with nearly identical 
flexible media. Capacities, although hard- 
ly identical, are both in the traditional hard 
disk range—|2 megabytes in the case of 
the Kodak system, and 20 megabytes per 
Bernoulli cartridge. The disk drive units 
themselves will fit nearly the same slots in 
computer disk drive bays. 

For all their similarities, however, the 
two new products have enough differences 
to make the competition both exciting and 
meaningful. On one side are greater speed, 
greater capacity, and a price to match. On 
the other are more modest capabilities and 


costs. If one winner emerges from this | 


twosome, it will show where most PC us- 








ers place their values—on performance or 
the pocketbook. 

You're unlikely to buy one of these 
hard disk alternatives wearing the name of 
its factory. Both Kodak and lomega aim 
their products at OEMs (original equip- 
ment manufacturers) and systems houses, 
which are companies that take compo- 
nents, mate them together, test them, and 
sell them bearing their own names. 

The Bernoulli reviewed here came be- 
decked with the Tandy imprint and is 
available at your local Radio Shack Com- 
puter Store. A similar system is available 


a The Iomega and Kodak 
products have enough 

| differences to make the 
competition both 

exciting and meaningful. 


from Mountain Computer. The Kodak re- 
mains a few ticks behind in its product cy- 
cle and is now being distributed only to 
OEMs (and to us, of course) for evalua- 
tion, but it is intended for exactly the same 
sort of distribution. In addition, Kodak 
will sell the disk drive to end users under 
its Verbatim brand name. 


BIGGER BYTE Eastman Kodak Co.’s 
Verbatim 12-Megabyte Internal Subsys- 
tem system appears to be the simpler sys- 
tem—the familiar floppy disk pushed to its 
limits. The foundation of the Kodak sys- 
tem is standard floppy disk technology—a 
flexible medium against which a pair of 
read/write heads physically rest, one on 
each side. The only apparent difference in 
the media is that the floppy disk itself is 
packed inside a tough plastic shell similar 
to that used by 32-inch micro floppy 
disks. 

The similarity to conventional floppy 
disks becomes readily apparent if you slide 
open the protective metal door on a Kodak 
cartridge. Inside the plastic shell is the fa- 
miliar black jacket of the ordinary floppy 
disk. That’s right—except for a special 





plastic hub, the Kodak cartridge is just a 
floppy disk that’s been put into a second 
shell. 

To achieve 12-megabyte capacity on 
that floppy disk, however, Kodak breaks 
with one aspect of floppy disk design, 
open-loop head positioning, substituting 
closed-loop embedded-servo head posi- 
tioning, a design innovation the company 
has pioneered in floppy disks. This tech- 
nique was the hallmark of the original Ko- 
dak 3.3 system, which made its first ap- 
pearance in early 1985. 

The Kodak system is based on the con- 
cept that the oxide recording medium is not 
the limit to floppy disk storage capacity. 
Although big capacities ordinarily require 
high-quality disks—for instance, with the 
1.2-megabyte PC AT floppy disk 
drive—the major limit on disk storage is 
the disk drive mechanism. Squeezing ever 
larger amounts of data into a given disk 
area—for instance, the surface area of a 
5¥%-inch floppy disk—requires that indi- 
vidual data bits (or more accurately, flux 
cells) on the disk be smaller and more 
closely spaced. The head mechanism of 
the disk drive must be able to position itself 
with sufficient accuracy so that it can pin- 
point each individual bit. 

Conventional open-loop disk drives use 
stepper motors to move their heads. The 
control electronics of the disk drive sends a 
signal to the motor to move the head to a 
given place on the disk—and hopes that 
the head moves there. It has no way of 
knowing for sure where the head actually 
ends up. Consequently, the precision with 
which the mechanism is made determines 
its accuracy and resolution in moving the 
head. 

With enough ingenuity, time, and re- 
sources, a disk drive may be built with 
nearly unlimited precision—but even a 
military weaned on a $400 hammer might 
not be able to afford it. The alternative is to 
provide some sort of feedback (closing the 
loop) to tell the control electronics where 
the head is so that the electronics can com- 
pensate for any errors. Most more-expen- 
sive hard disks use this technique. 

Floppy disks face a problem in imple- 
menting closed-loop systems, however. 
Hard disks have multiple platters, so to de- 
vote one platter to nothing but carrying 
head-positioning information imposes but 
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The $1,400 Kodak Verbatim 12-Megabyte Internal Subsystem is based on 5'/-inch technology, 
but it uses media cartridges '/: inch thick and spins the disk at 600 rpm. 


E AgGailige Fal (LE 


Verbatim t2-Megabyte Internal 


Mass Memory Division 

343 State Si. 

Rochester, NY 14650 

(800) 445-6325 

List Price: $1,400, media, $50. 

Requires: DOS 2.0 or later. 

In Short: A new cartridge mass slorage sys- 
tem that’s a cross between floppy and hard 
disks, Although based on 51-inch floppy 
disks, it nearly achieves hard disk capacities 
and speeds, 


CIRCLE 671 ON READER SERVICE CARD: 


a slight penalty. But floppy disks, by their 
nature, are singular disks with only two re- 
cording surfaces corresponding to their 
two sides. Using one of them for servo in- 
formation would mean cutting data capaci- 
ty of the disk in half—not an entirely satis- 
factory solution when the initial design 
problem was to increase capacity. 

Kodak uses an alternative method of 
delivering the information needed by the 
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disk servomechanism. It embeds it on the 
same surfaces used for storing data, essen- 
tially squeezing it between the data tracks. 

The system works quite simply: If the 
read/write head is properly positioned di- 
rectly on the data track, it should be exact- 
ly in between the two servo bursts that 
straddle each track. At that point, and that 


| point only, the servo signals from the two 


tracks will be of equal strength. Whenever 
the head varies from the data track, one of 
the servo bursts will be stronger than the 
other. The disk drive electronics can detect 
this change and move the head toward the 
weaker signal to compensate. With this 
scheme, the position of the read/write head 
can be controlled to within one ten-thou- 
sandth (1/10,000) of an inch, tight enough 
for multimegabyte floppy disk capacities. 


A WIDER SMILE The Verbatim 12 
drive looks much like an ordinary floppy 
disk drive that’s widened its smile. The 
disk slot is about % inch high to accommo- 
date the thicker media cartridges used by 
the system. 

Above the left side of the slot are two 
red LED indicators. One constantly glows 


to indicate that the disk drive is receiving a 
supply of electricity; the other indicates 
disk drive activity, like the light on an ordi- 
nary floppy disk drive. 

Normally, you slide a cartridge through 
the slot against spring pressure. When it 
gets far enough in, the cartridge pops 
downward to its normal, in-use position. 
To retrieve the disk, you press a rectangu- 
lar push button underneath the center of the 
drive slot, which releases the cartridge and 
lets the pent-up spring pressure eject it. 
The mechanism works instantly—as with 
ordinary floppy disks, you don’t have to 
wait for the disk to spin down before it will 
dash out of the disk drive. 

Just in case the spring force is not suffi- 
cient to propel the cartridge far enough out 
of the slot, an inset area on the left side of 
the slot should allow even the fattest fin- 
gers to grasp the reluctant cartridge and 
pull it out. 

The top of the disk drive is entirely cov- 
ered with a printed circuit board, foil side 
up. The bottom is almost completely cov- 
ered by a protective metal shell with the 
large rotor of the spindle motor visible in 
the middle but slightly recessed. The rest 
of the mechanism, including the two step- 
per motors used for head positioning (one 
for coarse head movement, one for fine, 
trimming action), is hidden inside. 

The disk drive unit uses the SCSI inter- 
face and is completely self-contained. It 
needs only to be plugged into a SCSI host 
adapter to mate with any PC. The evalua- 
tion system supplied by Kodak included a 
5-inch-long expansion card that uses the 
XT 8-bit data bus as a host adapter. 

Installing the disk drive requires little 
more than mounting it in a drive slot like 
any other floppy disk drive, using tapped 
screw holes in the conventional position at 
the sides or bottom of the disk drive. (The 
Kodak evaluation kit contained drive rails 
for AT installation.) Plug a power cable 
and the wide, 50-conductor ribbon cable 
from the host adapter into the disk drive 
and you’re done. 

Both the host adapter and the Kodak 
disk drive allow some degree of system 
customization with jumpers (the adapter) 
and DIP switches (the disk drive), but none 
of these needed to be adjusted to bring the 
system to life. 

The evaluation implementation from 
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THE HARD FACTS OF HARD DISK CARD INSTALLATION 


What does a nontechnical person learn about computers when asked to 
install a hard disk card with no help? 


he documentation for the Plus De- 
velopment HardCard claims you can 
be up and running 30 minutes after you 
open the box. I timed it: 35 minutes 
elapsed between the moment I pulled the 
HardCard out of its plastic wrap to the 
moment I read the on-screen message, 
_ ‘‘The hands-off installation of your 
HardCard is now completed.’’ Not bad. 
Installation of this product is a breeze. 
The 20-megabyte HardCard fits exactly 
where it should—in one slot. The in- 
structions and illustrations in the manual 
are straightforward and easy to under- 
stand. ql 
The HardCard arrives preformatted. 
You type one command, INSTALL, and 
let the HardCard do the rest. With no fur- 
ther ado it creates a reinstallation disk (on 
a floppy disk) and sets up a directory 
menu with 16 subdirectories. 
My one gripe about the HardCard in- 
stallation procedure is that the hard disk 


is automatically configured to boot up to | 


the HardCard Directory (HCD)—even if 
you don’t want to use it. Although the 
manual does contain information on dis- 
abling the HardCard Directory, itis listed 
in the back of the manual only as a tech- 
nical tip. 


Kodak used an installable device driver 
that must be listed in the host computer’s 
CONFIG.SYS file to make the system rec- 
ognizable by DOS. No provision was 
made for booting from the Kodak disk 
drive. 

Once the device driver is installed, the 
Kodak system works just like any other 
disk drive. It’s recognized by its own drive 
letter, and most DOS commands work per- 
fectly. The exceptions are FDISK, FOR- 
MAT, DISKCOMP, and DISKCOPY, 
which will not work properly with the Ko- 
dak system (nor are they designed to). 

The Kodak disks are supplied prefor- 
matted with their low-level servo informa- 





I would have preferred an on-screen 
prompt in the middle of the installation 
procedure that read, “‘If you wish to have 
your hard disk automatically boot to the 
HardCard Directory, press any key. If 
you wish the disk to boot to the DOS 
prompt, hit Esc.’ Maybe the next Hard- 
Card will have this option; it seems to be 
the only thing missing. 

Installing the HardCard in my XT was 
easy, but getting it to work with my sys- 
tem has not been. If I were to hit Ctrl-Alt- 
Del right now, I would get a controller er- 
ror message. 

The HardCard manual gets big points 
for listing all the possible error messages 
you might encounter, along with a diag- 
nosis of each situation. Sure enough, the 
manual contains the message that ap- 
pears on my screen every time I do a 
warm boot: ‘*1701-Controller error’’. 

After checking the jumper switch on 
the HardCard (it was in the correct posi- 
tion), hitting the big red switch (which 
doesn’t produce an error message), and 
reinstalling the disk (it takes only 10 min- 
utes), I stil] can’t do a warm boot. 

The technical people at Plus Develop- 
ment couldn’t understand what was 
wrong. Just to be absolutely sure of a 


tion already in place. In addition, for DOS 
(high-level) formatting, Kodak provided a 
proprietary program. While quite simple 
to use—it merely queries which drive to 
format and warns of the damage you’re 
about to do to whatever data might be on 
the disk—the program is time-consuming 
and requires nearly a minute per megabyte 
of cartridge capacity. 


QUICK SPIN Compared with tradition- 
al floppy disks, the Kodak system is a gen- 
uine joy. It responds nearly instantly to 
commands and feeds data to the computer 
more quickly than an ordinary floppy disk. 

The higher data speed can be attributed 


HardCard malfunction they asked that I 
put the HardCard into another compu- 
ter—where, by the way, it worked per- 
fectly. So the complications have noth- 
ing to do with the Plus Development 
HardCard and everything to do with my 
computer. I’ve consulted all the experts 
at PC Magazine, and for once they are all 
in agreement: none of them know what's 
wrong. The latest theory is that my sys- 
tem isn’t completely standard— my non- 
IBM color monitor controller card may 
be causing the problem. 

But I’m not upset. The hard disk card 
has had an immediate and beneficial ef- 
fect on my work life. Instead of the 30- 
some-odd floppy disks that I usually col- 
lect and sort through and lose in the 
course of an issue, I now have 20 mega- 
bytes of organized memory. I’m thrilled. 
And in the course of installing the card, 
I've learned the biggest difference be- | 
tween a computer novice and an expert. | 
The novice worries that he’s done some- 
thing wrong, while the expert knows that 
it’s all the computer's fault. 

—Luisa Simone 


Luisa Simone is an executive editor of PC 
Magazine. 


to the faster spin—600 rpm for the Kodak 
system versus 300 for ordinary floppy 
disks—and the greater data density that al- 
lows it to read more bytes per revolution. 

Because the system uses conventional 
floppy disk technology—the read/write 
head actually touches the disk surface—it 
is subject to wear. According to Kodak 
documentation, the system is supposed to 
minimize this wear by cruising its head 
when not in use; that is, the drive motor 
keeps spinning, but the head moves a few 
tracks across the disk surface every 5 sec- 
onds so no single track receives greater 
wear. 

In addition, the disk drive shuts down 
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' 3 Benchmark Tests: 
Half-Height Alternatives 






their mixture of floppy and hard 

disk technology, the products re- 
viewed here are designed more for the 
convenience afforded by their removable 
disks and cartridges than for sheer speed. 
The Verbatim 12-Megabyte Internal Sub- 
system is basically a big floppy, and its ac- 
cess times reflect that technology. The 
Bernoulli Beta 20 is much faster, but still 
nol as fast as most hard disks. 


Performance Times 
{Times given in seconds except where noted.) 


a 





Relative Times 
(Ratio: |BM PC AT 20-Mbyte drive = 100) 
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a 
“ge 
Fite Acceee 
OOS Diek Accees BIDS DickSeek Sequential Sequentlet Sequentiat Random Random 
S {millieeconde} {mitlieeconds) create write tead write read 
_ Verbatim 12-Megabyte Internal Subayatem 119 81 NA 53.83 103 36 52.19 97.29 48.57 
Bernoulil Beta 20 69 40 NA 17 50 34 06 17.26 31 86 17.03 
Original Bernouill Box 6459 NA 2197 4233 2186 4079 24 66 
IBM PC AT 20-Mbyte drive 43 50 37.35 9.39 20.36 8.73 17.30 10.25 


N A—Not applicable. these products do not have BIOS drivers. 


The DOS Disk Access benchmark test measures the 
time it takes to do a random sector read using DOS. DOS. 
butters are set at 3 and the interleave factor is heft at the 
drive's detault setting. This test adds DOS's overhead to 
the BIOS and hardware times. The test program per- 
forms the sector read 1,000 times within the OOS disk 
partition. The average result is shown in milliseconds. 


The BIOS Diek Seek benchmark test measures the time 
it takes to do a random seek using the disk’s ROM BIOS. 
The test result includes minimal software overhead and 

May not paralie! the manutacturer s claimed average ac- 
cess time. The test performs 1,000 seeks The 
average result is shown in milliseconds. 


The File Access benchmark test measures the time It 
takes to sequentially create and wnte a 256K-byte data 
file using record lengths of 512 bytes and 4K bytes The 
test program then performs a series of operations: a se- 
quental read of the same file, a random wnte, anda 
random read 
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Introducing the first software system that solves 
all three compatibility problems: Between 


applications. Between PCs. And even 
between brands of software. 


We call it Smart 3.1 
You'll call it a lifesaver. 





Between Applications 
Smart includes the full 
range of productivi 
applications your office 
needs: Word Boas 


sprain ao 


grated for easy transfer 
of data from one appli- 
cation to the next. 





And only Smart lets Between Workstations Between Software Brands But why not see for 
you create custom pro- = Even if your PC isnt © Old software canbe Yourself? 







grams that actually jump local area r Just return the at- 
between applications. onan now, toe ; pi ae tached card, or call toll- 
So, for instance, a single chance it will leased to learn that free (800) 331-1763 {in 
keystroke can transform he soon. mart is fully compati- Kansas, Alaska or 
a worksheet intoa 3-D And with Smart, ble with files already Canada call (913) 
chart into adocument, ~ Every Smart applica- like Lotus 1-2-3and _—‘Tush you a free Smart 
and send the document tion includes a fully dBase II Plus. demo disk and informa- 
via modem to the home — automatic File or Smart also reads and tion kit. 
office, ___—_-.___ Record-Locking scheme writes ASCII,SYLK, >» 

for shared data. So DIF, and DCA. 

right out of the box, Oh by the way, there's 


Smart can be used either something else Smart is 
snitetmeenehaccumereoe, Ona single user PC or perfectly compatible 
ona LAN workstation. _ with: You. Fact is, near- 

There are even versions ly every top com- 
of Smart for multiuser _ puting magazine has 





UNIX® systems. | praised Smart for its 
——_—-—- Which, according to _ease of use, on-line : 
| Waiting fer record lock | [nformation Week, help, extensive tutorials, 
pupdate makes Smart “‘the first and clearly written Fm, 
Saat Aaltirmemeicaty (aml eniy mmr hae to provide DOS-UNIX- manuals. SmartWa io 
LAN connectivity from Innovative Software 
without sacrificing 
power and features:” 
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after a minute and a half of inactivity, the , 


same way a floppy disk drive does. Unlike 
floppy disk drives, however, when the 
motor shuts down, the head retracts to a re- 
served track at the outer edge of the disk. 
When the disk drive motor comes up to 
speed, the head travels to a requested sec- 
tor almost instantly upon receiving a DOS 
command. 

With the evaluation unit, the | second 
or so wait that we’ ve become accustomed 
to when using a floppy disk was gone. Re- 
sponses seemed nearly like that of a true 
hard disk. 

In performance tests, the Verbatim 12 
shows how archaic floppy disks really are. 
Compared with hard disks, however, it’s a 
leisurely worker. It took its time when con- 
fronted with the challenge of reading and 
writing large files, moving data at a rate 
somewhat greater than 2 megabytes per 
minute. Its average access time, although 
not readable through hardware-dependent 
test software, appeared in the range of 110 
to 120 milliseconds. That’s near the bot- 
tom of the hard disk range, about 30 per- 
cent slower than an XT disk drive. 

Perhaps the biggest surprise we en- 
countered occurred when trying to write a 
10-megabyte file to one Verbatim 12 
disk—the 12-megabyte capacity that Ko- 
dak promotes is unformatted storage. For- 
mat a Kodak disk and it can hold only 
about 9,960,000 bytes, less than 10 mega- 
bytes. 

The Kodak system implements several 
additional interrupts that may conflict with 
nonstandard interrupts used by non-IBM 
hardware and software. For example, 
when we tried it on a Tandy 3000 HL sys- 
tem, the computer reported receiving un- 
expected software interrupts when at- 
tempts were made to access the disk drive, 
causing the system to crash. No such inter- 
actions were observed with a PC’s Limited 
AT compatible, however. If you're using a 
compatible, our advice is to try out the unit 
on your computer before you buy. 


DOWNSIZING DRIVES While Kodak 
has been busily building things bigger, lo- 
mega Corp. has been working in the oppo- 
site direction, bundling the behemoth Ber- 
noulli Box into a more manageable 
package, the Bemoulli Beta 20. A capacity 
that once required disk drive units that ri- 





valed an AT in stature now fits comfort- 
ably in the same space as an ordinary disk 
drive. 

If you haven’t been initiated into the ca- 
bala of the Bemoulli, the name is derived 
from the Bemoulli theorem, first proposed 
by the 19th-century Swiss mathematician 
and physicist Daniel Bernoulli. In essence, 
the theorem states that the faster a fluid 
moves, the lower its pressure. The lower 
pressure achieved by high-velocity fluids 
gives airplane wings their lift and helps the 
sails of a boat pull it along. It also lifts the 
head of a conventional hard disk drive a 
few micro-inches above the disk surface. 

In the Bemoulli box, the air pressure 
flexes the thin plastic disk used inside the 
cartridges around the read/wmite head, Asa 
result, the heads of a Bernoulli disk drive 
are like those of a conventional hard disk in 
that they do not touch the disk. Because of 
this lack of physical contact, the Bemoulli 
disk can be spun much faster (which lets it 
transfer data faster) and is less likely to 
wear out. 

The original Bemoulli Box required a 
full-height (about 5 inches), 8-inch form- 
factor drive slot and held only 10 mega- 


bytes. For PCs, that meant connecting an 
expansion box about the size of a second 
system unit. 

The first spate of Bemoulli miniaturiza- 
tion squashed that disk drive down to half 
its size but still left it too wide to fit into a 
PC system unit. An increase in storage 
density pushed capacity to 20 megabytes 
per cartridge. 


EA. Gade (Fol LE 


Bernoulli Beta 20 

lomega Corp. 

1821 W. 4000 South 

Roy, UT 84067 

(801) 778-1000 

List Price: As Mountain Beta Bernoulli, 
$2,195; media, $140. As option to Tandy 
equipment, $1,799; media, $84.95. 
Requires: DOS 3.0 or later. 

In Short; This new, 54-inch mass storage 
system is a clever alternalive 1o a convention- 
al hard disk. [1 slores more and operates faster 
than Kodak's model, but il is much more ex- 
pensive as well. 
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The Bernoulli Beta 20 (pictured here as removed from a Tandy 3000 HL AT-compatible system) 
stores more and works faster than the Kodak Verbatim 12. 
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Boeing Calc. The Next step. 


Boeing Calc is the next logical Step in need expensi €xpansion boards for You can automatically import 1-2-3° and 
spreadsheet evolution, It's a unique pro- - XT,° AT? or compatible. Symphony’ files directly — formulas, 
gram that lets yo i Spread- Boeing C: anagement tech- macros and all, Boeing Ca 

sheets as Separate pages within a ques let 16,000 rows columns Structure works like Lotus a 

Single file. and Sto create files as large as 32MB. — youto move quickly to its 

The result: quick, accurate consolidations F version supports Local command option. 


tWeEN pages aut matically even if the Area Networks, As m y as 32 userscan Fora demo diskette and the nearest deal- 
Pages are formatted diffe ntly. Business access the same Spreadsheet at the same €r, call 1-800-55].09( Ext. 12. Or write 
Software magazine says th; ee TOEY  imelean Separate security levels for each, Boeing Computer Service O. Box 24346, 
this faster, more nt spreadsheet Right down to the cell. system admin- M/S Ty “05, Seattle, WA ¢ 8124-0346, 
you'll never go back to your old one. istrator has full control and can match task 


And you won't exceed memory limits or and security requirements to each user, SPOEIN E 
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'BM PC XT ang AT are registered tr 
National Business Machines CorporaRgn, 
Lotus, 1-2-3, ang Symp ony are reqistel 

Of Lotus Developrr ent Corporation, 
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With the most recent downsizing, the 
Box is finally manageable. Amazingly, 
none of its hard-earned capacity is sacri- 
fied. The smaller cartridges hold the same 
amount of data as their predecessors, nom- 
inally 20 megabytes. 

While the Bemoulli disk drive itself fits 
a half-height drive slot, the system also re- 
quires a proprietary controller board that’s 
as wide and deep as the drive and steals 
about half an inch of extra space some- 
where. Normally, this controller, which 
can operate up to two Bernoullis, will be 
attached to the bottom of the disk drive 
unit. Even with it so attached, the little 
Box will easily fit into the lower-right- 
hand slot in an AT. 

The Iomega system also requires a 5- 
inch-long host interface adapter card that 
slides into an 8- or 16-bit expansion slot to 
adapt the PC bus to the SCSI connection 
favored by the Iomega controller. A set of 
jumpers on the host adapter card allows 
setting the base address of the ROM firm- 
ware used by the system. Jumpers and a 
DIP switch on each Bernoulli disk drive al- 
low selection of its SCSI address and logi- 
cal unit number. 

About the only penalty imposed by the 
size reduction of the new Bemoulli is in- 
compatibility with older cartridges. If you 
already have one or half adozen older Ber- 
noullis in your office, you won’t be able to 
exchange disks with the new system, un- 
less you can defy physical reality by slid- 
ing an 8-inch-wide cartridge into a 5%4- 
inch slot. Then again, the new 5-inch disks 
are so convenient, you probably wouldn't 
want to. 

As delivered with the Tandy name, the 
small Bernoullis are finished in beige to 
match the color scheme favored by IBM 
for its AT and Tandy for its compatible 
3000 series. The front panel of the disk 
drives is cleverly styled, with a series of 
horizontal grooves that make the function- 
al elements an inherent part of the design 
concept. 

Near the bottom of the front panel, a 
wide swinging door covers the disk drive 
slot. At its upper right is a push button and 
two LED indicators. At its upper left is a 
ventilation grille that can be removed to 
help you pry out cartridges should they be- 
come jammed. 

In normal operation, you just slide a 
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cartridge in until it stops, with the front 
edge protruding out of the slot about 2 
inch. The disk drive motor immediately 
and automatically starts spinning. Until it 
reaches speed, one LED flashes. When the 
disk is ready, this indicator glows continu- 


ously. The other LED flashes with disk ac- | 


cess. 
Removing a cartridge requires pressing 


the release button and waiting for the disk | 


to spin down. The cartridge is safely 


au If you already have 
older Bernoullis in your 
office, you won’t be 
able to exchange disks 
with the new system. 


locked in place until the disk stops. Then 
the lock is released, and you must pull the 
cartridge out of the slot. 


QUICK RUN Once the Iomega hard- 
ware is installed, it’s simple to get running. 
Although the Iomega system in its Tandy 
implementation requires the use of a de- 
vice driver loaded through the host sys- 
tem’s CONFIG.SYS file, its firmware al- 
lows the computer to boot from a Bemoulli 
disk drive. 

The Bemoulli cartridge evidently has 
its low-level format in place when deliv- 
ered but must be DOS-formatted before 
use. The process is amazingly quick, re- 
quiring only about 12 seconds. After that, 
the Bernoulli performs like an ordinary 
disk drive using standard DOS functions 
(except for FDISK, FORMAT, DISK- 
COMP, and DISKCOPY, as with the Ver- 
batim 12). 

The original Bemoulli Box earned a 
reputation for speed. The big drives were 
able to move information faster than ordi- 
nary PC hard disks because they used a 
higher data transfer rate—8 MHz for the 
Bernoulli versus 5 for normal hard disks. 

Along with the size reduction of the 
new Bemoulli has come a slight perfor- 


mance reduction. Its data transfer rate is | 











nominally 5.33 MHz (a misprint in the 
Tandy manual credits it with being eight 
times faster—5.33 megabytes per sec- 
ond). At 1,835 rpm, the Bemoulli disks 
spin at roughly half the rate of ordinary 
hard disks, but make up for it with twice as 
much information on each track. Thus, de- 
spite its 8-bit interface, it can transfer data 
at nearly the same pace as a high-perfor- 
mance AT hard disk (when installed in an 
AT, of course). 

Because the system is incompatible 
with direct hardware commands (as op- 
posed to those made through DOS or the 
system BIOS), its average access time is 


| difficult to measure. Performance in ac- 


cessing multiple short, scattered records 
indicates that it is nearly as fast, but not 
quite, as a standard AT hard disk drive. 

Although the Bernoulli head does not 
touch the media, the constant flexure of the 
disk does cause it to wear out. Earlier Ber- 
noulli disk drives received some flack be- 
cause the documentation listed an estimat- 
ed life span of hundreds of hours for the 
typical cartridge. 

Iomega seems to have eliminated the 
publicity problem by omitting mention of 
cartridge life in its current documentation. 
To extend media life, however, the system 
retracts the read/write head (with a re- 
sounding thud) after a short period of inac- 
tivity. Reloading the head causes a slight 
delay for subsequent disk accesses, but it’s 
short enough to be bearable. 


CLEVER ENOUGH Both Kodak’s Ver- 
batim 12 and Iomega’s Bemoulli Beta 20 
disk drives earn high marks as master- 
pieces of engineering prowess. Either ap- 
pears fully capable of substituting for a 
hard disk as a primary storage medium. 
The speed and capacity of each system are 
a good match for those of typical PC hard 
disks. 

Moreover, any removable media sys- 
tem has a lot to recommend it over nonre- 
movable systems like hard disks. For in- 
stance, its storage capacity is essentially 
infinite. Should you fill up a cartridge, you 
need only to pull it out and shove another 
one in. Removable media can be secure, 
too, because you can lock your cartridges 
away ina safe place. 

Both of these qualities help make the 
Iomega and Kodak systems excellent 
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No matter how you look at it, 
Boeing Graph says it better 


Boeing Graph brings business graphics to 
life, and allows you to express your ideas 


in bold, colorful, multi-dimensional form. 


It can display complex ideas clearly, giv- 
pies the power to persuade as well as 
rm. 


And it's fast, easy to use and efficient with 
help screens and on-screen function key 
descriptors. You can select from 33 types 
of 3D graphs, Rotate them on any — or all 
— axes to find the pers; that best 
makes your point. That's one of 20 real- 


‘These are unretouched 


photographs of 2-dimensional, 
3-dimensional and stacked 3D graphs genenited by 
Boeing Graph on a high resolution color monitor. 


IBM PC XT and AT are registered trademarks of Inter- 
national Business Machines Corporation. 


time animation functions — others include 
zoom, pan and stretch. Boeing Graph 
also new to two-dim Evisiorsl 
graphs, enriching them with color and 
shading. 


Boeing Graph is designed for your IBM 
PC XT;® AT® or compatible. You'll find it’s 
easy to import multi-dimensional data 
directly from Boeing Calc, a powerful 
spreadsheet with multi-dimensional capa- 
bility. Or you can import from other com- 
monly used spreadsheets. 


an « 


When you print, Boeing Graph’s unique 
Superprint command automatically uses 
the highest available resolution on your 
dot matrix, ink jet or laser printer. 


Boeing Graph. It brings business graphics 
to life. For the name of the dealer near- 
est you, call 1-800-551-0800, Ext. 34. 

Or write Boeing Computer Services, 
PO. Box 24346, M/S 7W-05, Seattle, WA 
98124-0346. 
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reviewed them in February. 


P and XT owners who want to up- 
grade their systems without buying a 
full-size hard disk drive have been tum- 
ing to hard disk cards. Capable of being 
slid easily into an expansion slot, these 
intricate examples of miniaturization of- 
fer a simple way to get a mass storage 
boost. 

Last February, we looked at the latest 
wave of hard disk cards (‘Sliding in 
Memory: 14 Hard Disk Cards,’” PC 
Magazine, Volume 6 Number 3). If 
you're a PC user in search of hard disk 
convenience, one of these products may 
be just what you’ re looking for, especial- 
ly now that many prices have drop- 
ped—some more than $200—since these 
reviews first appeared. 


Basic Time Hardpack 
The 20-megabyte Basic Time Hardpack 
is the only short hard disk card in this 
group. Although the package is almost 
three slots thick, it is designed to go into 
slot 5 of a PC or slot 7 of an XT to make 
the most of available space. 

The controller, built around the West- 
em Digital chip set is tucked beneath the 
drive itself, which is manufactured by 
Tandon. 

In PC Labs benchmark testing, the 
Hardpack was among the slowest of the 
20-megabyte cards, but if its unique de- 
sign seems right for your system, the 
card’s just-adequate performance should 
not deter you from considering it. 


CMS Drive Plus 21 
Because the disk drive on the CMS Drive 
Plus 21 is mounted in the middle of the 
card, this unit will fit into a single slot 
only if slot 1 is used. Otherwise, it will 
take up two slots. 

The Tandon drive in the Drive Plus 21 
performs modestly, but its heads do not 


HARD DISK CARDS REVISITED 


Prices have dropped on these hard disk cards since we 





automatically park and lock when the 
drive is tumed off. Electricity consump- 
tion is frugal: the card requires only 10 
watts. 

Installing the card is a breeze, with no 
jumpers or switches to set. No software is 
supplied with the card, and no drive ac- 
tivity indicator is provided. 


Express Systems 2060, 
3060, and 6060 


Express Systems offers a wide range of 
hard disk cards, all based on the same 
mounting hardware and the same model 
of 34-inch hard disk: a La Pine Technol- 
ogy Titan 3532 with a nominal 20-mega- 
byte capacity. 

The ever-larger capacities of the cards 
are achieved through increasing sophisti- 
cation. The 2060 is based on an SMS 
OMT1 5510 controller, which uses MFM 
data coding. The 3060, which uses RRL 
for greater capacity, has a 7.5-MHz 
transfer rate. The 6060 adds a second 
drive to the single drive 3060 chassis, 
making it so wide that it takes up three 
slots. This storage for slots trade-off may 
or may not be worth it. The single drive 
units require one and a half slots. 

Don’t count on using the 6060 in an 
unmodified PC, either. Although the two 
smaller cards use a normal amount of 
power, the 6060 swallows a full 24 
watts—nearly half the output of a PC. 
All three models tap part of their electri- 
cal needs directly from the host system’s 
power supply through a short adapter ca- 
ble that is supplied. 

In general, as capacity increased, per- 
formance decreased in testing. Neverthe- 
less, all the Express Systems cards were 
on the fast side of average. All three are 
workable additions to any system, but the 
usefulness of the 60-megabyte version is 
doubtful. 


| ?Card 20 and 30 

F Interface’s two hard disk cards promise 
but don’t deliver high performance. The 
20-megabyte version is built around a 
Tandon 362 drive and SMS OMTI 5510 
controller, while the 30-megabyte card 
combines a La Pine Technology Titan 
3532 drive with an SMS OMTI 5527 
controller, which uses RLL to push its 
capacity up to 32 megabytes. 

In both cases, the 31-inch drive and 
controller are screwed to the right side of 
the mounting so that the card takes up 
two slots tn a PC and three in an XT. 

Despite claimed performance en- 
hancements, neither card stood out from 
the pack on any PC Labs benchmark test. 
In fact, the 20-megabyte card was among 
the slowest tested, and the 30-megabyte 
model was just about average. 

Considering this performance, along 
with a price tag on the high side and aten- 
dency toward power hungriness, the I? 
cards hardly approach the promises the 
company makes for them. 


Maynard Onboard 10, 





20, and 30 

Maynard Electronics’s three hard disk 
cards are a true family, differing only in 
the hard disk on which they are based. 
All share the same software, controller, 
and mounting scheme. 

All three models take up one and a 
half slots in a PC or XT, but Maynard 
provides a special plan for mounting an 
Onboard in a single slot. To do so re- 
quires moving the speaker from its nor- 
mal position, and Maynard supplies the 
necessary extension wire as standard 
equipment. But if you buy a hard disk 
card for its ease of installation, this is not 
the kind of thing you’re going to want to 
put yourself through. 

The Onboards come with software 
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that allows you to specify in which comer 
of your monitor you'd like a visual disk 
activity indicator to appear. Unfortunate- 
ly, this feature caused some problems 
during testing of the 10-megabyte ver- 
sion. When the indicator was tumed off 
and tests were run, the system crashed. 
On the other hand, the other two models 


PC 
thd FACT FILE 


Basic Time Hardpack 

Basic Time Inc. 

3040 Oakmead Village Dr. 
Santa Clara. CA 9505! 

(408) 727-0877 

List Price: $369 

Requires: DOS 2.0 or later. 
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CMS Drive Plus 21 

CMS 

3080 Airway Ave. 

Costa Mesa. CA 92626 

(714) 549-9111 

List Price: $695 

Requlres: DOS 2.0 of later. Drive Plus 21 
will not accommodate a second hard disk 
drive in the system 
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Express Systems 2060 


Express Systems 3060 

Express Systems 6060 

Express Systems 

1254¥ Remington Rd. 

Schaumburg, IL 60196 

(312) 882-7733 

Cist Price: Express Systems 2060, $595; 
3060, $795; 6060, $1,095. 

Requires: DOS 2.1 or later. 
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F Interface Inc. 

21101 Osbome Si. 

Canoga Park, CA 91304 

(818) 341-7914 

List Price: Card 20, $595; PCard 30, 
$650. 

Requires; DOS 2.0 or later. 
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actually speeded up when the indicator 
was turned off. 

Since our last review, Maynard has 
begun bundling its Surprise! turbo board 
with all three versions of the Onboard 
and has dropped prices significantly. 

Maynard doesn’t specify power con- 
sumption for its cards, but when any of 


Maynard Onboard 10 
Maynard Onboard 20 
Mayaard Onboard 
Maynard Electronics 

460 E. Semoran Blvd. 
Casselberry, FL 32707 

(305) 331-6402 

List Price: Onboard 10. $495; Onboard 20 
$895; Onboard 30, $995. 
Requires: DOS 2.0 or later. 
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Mountain Computer DriveCard 30 
Mountain Computer Inc. 

360 El Pueblo Rd. 

Scotts Valley. CA 95066 

(408) 438-6650 

List Price: $995 

Requires: DOS 2.1 of later. 
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Pius Developmen! HardCard 20 
Plus Development Corp. 

1778 McCarthy Blvd. 

Milpitas. CA 95035 

(408) 946-3700 

List Price: $895 

Requires; DOS 2.0 or tater. 
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Standard Brand Flash Card-20 
Standard Brand Flash Card-30 
Standard Brand Products 

CompuAdd 

12303-G Technology Blvd. 

Austin, TX 78727 

(512) 250-1489 

List Price: Flash Card-20, $429; Flash 
Card-30, $495. 

Requires; DOS 2.0 or later. Recommend 
256K RAM on motherboard for IBM PC; 
recommend power supply upgrade from 
130 to 150 watts if installed with internal 
modem and 640K RAM on IBM PC; not 
recommended for Compaq comptters 
made before 1985. 
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them were running in a standard PC, 
head activity caused a perceptible quak- 
ing of the display, a sure sign that the sys- 
tem was close to the danger point. Over- 
all, the Onboards make a worrisome 
addition to a PC. 


Mountain Computer 
DriveCard 30 


Amid most hard disk cards, which are lit- 
tle more than mounting brackets, the 30- 
megabyte Mountain Computer Drive- 
Card 30, which takes up one and a half 
expansion slots, stands out as a polished, 
well-integrated product. 

Although its RLL controller imposes 
a compatibility penalty, the DriveCard 
was consistently one of the fastest cards 
tested by PC Labs. An idle mode reduces 
the power consumption of the card from 
13 to 8 watts when the card is not in use. 

In addition to an installation program, 
Mountain includes several utilities with 
the DriveCard. One of the most-valuable 
ones parks the hard disk heads to prevent 
damage during shipping. Another utility 
is used for DOS formatting of the Drive- 
Card. If the last iota of speed matters 
most to you, the DriveCard may be your 
best choice. 


Plus Development 
HardCard 20 


This is the card that started it all, but 
Plus’s HardCard 20 shows no signs of 
age. In fact, among all the cards re- 
viewed here, it was named Editor's 
Choice for its high quality and fine per- 
formance. 

Since its introduction, the HardCard 
has been refined and modified so that 
now it draws only 8 watts of power and is 
the sleekest and skinniest hard disk card 
available—the only one that truly takes 
up only one slot. 

The HardCard is a good performer al- 
though it slows noticeably when ac- 
cessed through DOS. It is aimed at the in- 
experienced user, and its attention to 
(continued) 


RACORE 


gives your PCjr 
a powerful new boost 


from 


y RACORE 
. over 30,000 PCjrs 
perform like PCs. 


add PC performance 
i to your PCjr. 
Orive Two Plus™ gives the IBM 
- PC)r the performance capabilities 
3 of aPC by adding a second drive 
plus enhancements. Your PCjr 
| can now run PC software. 
* The unit includes a parallel port, 
7 asecond 360K disk drive, a clock 
calendar with battery back-up, 
additional power to the side bus and 
a memory expansion siot. 


minoMa ssa, S299 


} Expand PCjr Memory to 640K 
yj RACORE's expansion board boosts 
PCjr memory in 256K increments 
# up to 640K. This plug-in board 
} insialls in the Drive Two Plus, or the 
¢ 10/20 M6 expansion units. 
Memory Expansion Board 


256k ©9719 510k 9149 


| Choose from 3 popular 

| keyboards for your PCjr. 
Keyboard packages come com- 

) plete with adapter cables. 


$9g% 
‘719% 
$739 


= To Order or for Information 
CALL TOLL FREE: 

} 1-800-325-1833 

F 1-800-521-6366 in California 

} Prices effectiva: Januery 12, 1987 


’ BBS: (801) 363-8720 

i RACORE o= 
| Computer Products Inc. 
5 170 Knowles Drive 

| Los Gatos, CA 95030 


5 Phone (408) 374-8290 


) «~RACORE Drive Two Pius are registered trademarks of 
RACORE Computer Products Inc 
m «t8M PC XT, AT PC} are registered trademarks of IBM. 
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AT Style 
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(Hard Disk Cards Revisited"' continued) 


detail bears out this philosophy. The doc- 
umentation is slick and clearly written, 
and installation is extremely simple. A 


DOS shell is even supplied to make navi- | | 


gating the new hard disk territory easier. 


Standard Brand Flash 
Card-20 and Flash 
Card-30 


These simple combinations of disk and 
controller on an aluminum bracket do 
nothing to hide their origins. The control- 
lers are factory-standard Western Digital 
products; the 20-megabyte disk, a La 
Pine technology Titan; the 30-megabyte 
disk a Miniscribe. 

Both systems require one and a half 
slots (a short card can nestle in the space 
adjacent to the drive), and both require a 
direct connection to the computer's pow- 
er supply. 

Despite (or perhaps because of) its 
simplicity, the Flash Card-30 was one of 
the fastest drives tested by PC Labs. Its 
little brother performed well, too. In fact, 
both drives were good enough to be 
named low-cost Editor’s Choices. At 
$429 and $495, Standard Brand’s Flash 


Cards are one of the most inexpensive—| | 


and one of the simplest—ways to get 
hard disk power in your PC. 
—Donald P. Willmott 


Donald P, Willmott is an editorial assis- 
tant at PC Magazine. 


choices for backup in addition to (or in lieu 
of) primary storage. Their relatively large 
capacities mean that you need only a few 
cartridges to back up most hard disks and 
that you need not shuffle a dozen floppy 
disks in and out of the disk drive slot. Be- 
cause these systems are also generally fast- 
er than floppy disks, they can cut your 


} | backup time. Unlike DOS BACKUP or 


most Streaming tape backup systems, both 


| the Kodak and Iomega disk drives can also 


execute the files you’ve backed up. 

These cartridge systems are better than 
ordinary hard disks in another significant 
way. They both eliminate the big bugaboo 
of the conventional hard disk by making 
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ws These systems 
eliminate the big bugaboo 
of the conventional hard 
disk by making head 
crashes nearly impossible. 


head crashes nearly impossible. 

For Kodak, crash protection is a simple 
matter. The heads in their system can’t 
crash down because they are already slid- 
ing across the disk surface. 

For lomega, the physics of the moving 
system climinate the danger. Because the 
thin plastic spinning disk of the Bernoulli 
system is less massive than that of a con- 
ventional hard disk, should some shock or 
jar send the disk crashing onto the head 
(the Bernoulli design in fact turns every- 
thing upside down so you risk a disk crash 
rather than a head crash), less damage is 
likely to result. 

In both systems the thin, lightweight 
disks eam less inertia, are less likely to 
crash, and are less likely to do damage or 
be damaged if they do. 

On the other hand, both systems use 
nonstandard, proprietary media. Cartridge 
supplies may be limited or expensive. If 
you choose one of these systems and it fails 
to catch on generally, you might be stuck 
with an orphan disk drive. 

These systems seem expensive, too, 
compared with the cost of conventional 
technology. At nearly $1,800, a 20-mega- 
byte Bernoulli looks like no bargain when 
compared with a similar-size hard disk 
selling for $400. That goes for the Kodak, 
too, with its $1,400 price tag. 

Should you decide that the advantages 
of removable media outweigh the ex- 
pense, the better of this twosome is defi- 
nitely the Bernoulli. Although the Kodak 
system is very good, the lomega is faster 
and can store more. But it’s also much 
more expensive. 


Winn L. Rosch is a contributing editor of 
PC Magazine. 
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I’m in front of the computer 
most of the day. That’s 
why | need a dependable 
monochrome monitor 
that’s easy to work with. 


Princeton designed 
MAX-12 for maximum 
productivity. 

For me, Princeton's 
MAX-12 is the only solu- 
tion. MAX-12’s crisp 
resolution and dynamic 
focusing circuitry make 
for an extra-sharp 
image. Not only in the 
center of the screen, 
but around the edges 
and in the corners, too. 
Plus, MAX-12 features 
a nonglare amber 
display that's less likely 
to strain my eyes. 


IBM is a registared trademark of 

International Businass Machinas Corporation. 
© Copyright 1987 Princeton Graphic Systems. 
All rights reserved 





After a long work session 
| can actually feel the 
difference. 


The performance and 
= ae | depend on. 

he MAX-12 is also as 
smart as it is sharp. With 
its automatic dual frequency 
capability, the MAX-12, 
when used with the IBM 
Color Graphic Adapter 
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GRAPHIC SYSTEMS 
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“Spreadsheets, 
proposals, 

day in, day out. 
Take it to 

the MAX-12? 


(CGA) or equivalent, 
displays 15 shades of 
amber. 

MAX-12 is built to work as 
hard as | do. Day in and 
day out. And the MAX-12 
is one IBM compatible 
monitor that’s as easy 
on the budget as it is on 
the eyes. 

Visit your local computer 
store today. Ask about 


MAX-12, the maxi- 
mum productivity 
monitor that helps 
you get your work 
done fast. And 
remember, for all 
your monitor needs, 

‘ look to the Princeton 
name. 


Princeton Graphic Systems 
601 Ewing Street, Bldg. A 
Princeton, N.J. 08540 

609) 683-1660/(800) 221-1490 
felex: 821402 PGS PRIN 


LOOK WHAT THEY’VE DONE 


Everything they could think of. 
Who are they? Over 100,000 computer 
users who have discovered a truly unique 
data storage solution, The Bernoulli Box.® 
Over 100,000 users who have found 
hundreds of ways to improve their data 
management, growth, security and 
flexibility using the Bernoulli Box and 
its removable 10- or 20-megabyte disk 
cartridges. Over 100,000 users like you. 


BANKING: 
A credit firm that supplies infor- 
mation to banks employs 
Bernoulli Boxes 
to work with 
/ smaller banks 
_ andcredit unions. 
Credit requests 
are controlled 
on individual 
cartridges, making 
it easy to keep 
track of information 
and disperse it to the 
appropriate users. This 
unique approach to database 
management uses cartridges as electronic 
file cabinets, combining the best of phys- 
ical and electronic data management. 














ACCOUNTING: 

A Big Elght accounting firm does exten- 
sive tax preparation and in-depth financial 
analysis, and maintains audit trails utilizing 

























A FEW OF OUR 
BEST CUSTOMERS. 


American Express 
Amoco Oil 

AT&T 

Bank of America 

Blue Cross/Blue Shield 
Boeing 

Chase Manhattan Bank 
Coca-Cola 

General Foods 
Harvard University 
IBM 

Lockheed 

Lotus Development 
Merrill Lynch 

Mobil Oil 

Pacific Northwest Bell 
RCA 

TRW 

Union Carbide 

U.S. Army, Navy, Air Force § 








the Bernoulli Box. 
Its large 10- or 20- 
megabyte capacity 
provides adequate 
storage for such ap- 
plications and secu- 
rity for each client. 
Instead of tying up 
the firm’s main- 
frame system with 
heavy number 
crunching, accoun- 
tants download client information and data 
onto Bernoulli Cartridges and develop the 





stored on the “backup” 
cartridge. 


GRAPHICS: 

An architect in 
Chicago uses over 40 
Bernoulli Cartridges 
a year archiving 
lengthy architectural 
designs generated on 
aCAD system. Usinga 
Bernoulli Box gives 
him unlimited storage capacity, plus the 
portability to take cartridges with him 


client analysis at individual PC workstations. when he meets with clients and contractors 


MANUFACTURING: 

An appliance manufacturer with massive 
Inventory manages its large databases on 
Bernoulli Boxes. As parts and inventory 
lists are up- 
dated, plant ‘ 
managers 
and 


distributors are kept 
current by sending them copies on car- 
tridges. With databases stored on indi- 
vidual cartridges, the company can 
more easily control large 

amounts of data and rapid data , 
growth, an ideal application - 
for the Bernoulli Box. j 


PROGRAMMING: 

One of the largest software 
developers in the U.S. uses 
Bernoulli Boxes to manage 
enormous amounts of soft- 
ware source code. Program- 
mers record all the source 
code for an application on 
one cartridge, make backup 
cartridges for protection, 
and work directly from a 
“working” cartridge. This 
allows them to modify code 
or develop revisions on mul- 
tiple cartridges, without 
fear of damaging the 
original source code, 
which is safely 









(many of whom also use a Bernoulli Box). 
This fast growth is a powerful benefit of 
Bernoulli Technology,™ whether for CAD, 
graphics or desktop publishing. 


GOVERNMENT CONTRACTORS: 
An Important ——— ae 

defense contractor 

that needs total 

security on clas- 

sified projects uses 

Bernoulli Boxes for 

data management. Large amounts of classi- 

fied data can be stored on hand-carried 


fsa ACCOUWVTS PAYABLE 2NE 
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WITH THE BERNOULLI BOX. 


Bernoulli Cartridges 
which are secured in 
vaults when not in 

use. And specific 

pieces of data can 

be copied onto 
cartridges, rather 

than giving ow 
users access “A 
toanentire , 


database of 
sensitive 
information. a. PUBLIC 
UTILITIES: 
A utility company in one Wester city 


uses CAD software and Bernoulli Boxes to 
keep track of power and water lines. The 
company has divided the city into quad- 
rants, storing the utility mapping for each 
quadrant ona single cartridge. 
Copies of car- 


tridges can be 

quickly made 
to allow 

several people 


to work on 
different projects in the same quad- 
rant at the same time. And cartridges can 
be easily archived for historical reference. 






























RECORD KEEPING: 

A medical insurance carrier with 

offices worldwide must keep high 

track of an enormous number modem 

of records for millions of or LAN costs, 

claimants. The company uses all you pay is a few dollars 
Bernoulli Boxes which allow easy for postage or a few minutes’ walk. 


access to information, infinite stor- 


< Security. Rules of thumb say your 
es hi pian abe er ema La data is worth at least $1,000 per mega- 
; byte. You can use passwords for 


Individual offices use cartridges 





security, but the ultimate security is 






faeeme physical security. When you put your 
Genome titel data on a Bernoulli Cartridge, you can 
ivsbasis and remove it and store it safely. 

send updates to BERNOULLI STORAGE COSTS 

the company’s central database. VERE DK 00 TAPE'COSTS 
WHAT MAKES THE BERNOULLI 

BOX FLY? 


In the truest sense, it is the remarkable 
Bernoulli Technology™ that makes the 
Bernoulli Box fly. When a Bernoulli Disk 
spins inside the Box, it literally “flies” 
beneath the read/write head on an air 20 40 60 60 100 120 140 160 180 200 
bearing. Any disturbance that might cause Megabytes 
anormal hard disk to crash the head into Warranty. IOMEGA Corporation now 
the data simply causes the Bernoulli Disk —_ includes a one-year limited warranty on 
to temporarily fall safely away from the the Bernoulli Box. A special 
head. The air flow also purges contaminat- 

ing particles from the disk. 


What about value? 
Of course, it takes more 
than breakthrough 
technology to make 
a product worth 
buying. With its second-year warranty is also 
new competitive pricing and _ available for just $129.95. (Warranty is on 
unique features like built-in | Bernoulli Box and adapter only. Available on 
backup, the Bernoulli Box product purchased after March 15, 1987.) 








simply gives you more for 
your money than other stor- Think about it. 
age options. With over 100,000 Bernoulli Systems 


and 1,500,000 Bernoulli Cartridges in use, 
Expandability. When you the Bernoulli Box has become a data 

buy a Bernoulli Box, you buy storage standard. Give it some thought. 
unlimited data storage. When Then put the Bernoulli Box to work, doing 
one 10- or 20-megabyte car- whatever you can think of. For informa- 
tridge is full, you just put in tion, see your local Authorized Reseller, or 
anew one. For a fraction of call 1-801-778-3000. 
the cost of a new hard disk. 


Portability. With a Bernoulli 


| 
tJ 
Box, sharing data is as easy as Lee! 
removing a cartridge and carry- @ = 
ing it or mailing it where you =F 


want the data to go. Instead of 1OMECACorporation 1821 West 4000 South Roy, Utah 84067 
CIRCLE 378 ON READER SERVICE CARD 


Stamford, CT 203-359-9858: Laguna Hills, CA 714-855-1211; San Jose, CA 408-436-4922; Englewood, CO 303-740-6659; Atlanta, GA 404-261-7815. Schaumburg, IL 312-397-4234; 
Wellesley Hills, MA 617-431-1114, Columbus, OH 614-866-9421 , Dailas.TX 214-458-2534, Arlington, VA, 703-486-5290; Toronto, Canada, 416-363-6032 .Bruseels, Belgium 01132-2-720-0016. 


\\ No matter where you take 
CROSSTALK Mk.4... 


' You won't encounter a PC communications program with as much versatility as 
CROSSTALK®MK. 4. It has everything we could imagine you needing today. More 
protocols — X.PC, Xmodem, Kermit, and our own CROSSTALK. More terminal 
emulations, including complete IBM 3101, DEC VT-100, and TeleVideo 900 
series. Concurrent communications capability — up to 15 sessions, each 
displayed in its own expandable window, or on separate ’’pages.’’ Error 
checking at high speeds. Prepared script files to extract information from 
most popular information utilities. A powerful programming 
to create customized scripts. Finally, we've built-in a bit of tomorrow. 
CROSSTALK Mk. 4 is based on a modular architecture that means we 
can add new capabilities by phone, as they come along. So you're 
getting more than today's standard in communications software. 
You're getting tomorrow's as well. 


CROSTALK tsa 


€ 2 COMMUNICATIONS LIONS Roswell, Georgia 30076 . 
wa 1-800-241-6395 2 
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= PRODUCTIVITY ® PAUL SOMERSON 


OW TO HANDLE YOUR 
~ HARD DISK 


e’ve said it before—the single 

most important productivity en- 

hancement for most users is a 
fast hard disk. A hard disk gives you in- 
stant access to all your files, speeds up op- 
eration dramatically, and makes ‘‘disk 
full’’ errors a lot less common. Floppies 
are how new software products are pack- 
aged, and how you back up your files (un- 
less you own a tape drive or Bemoulli 
Box). They’re also for the birds. 

Hard disks used to be expensive and un- 
reliable. That’s all changed. Today they’re 
inexpensive and unreliable. I’ve replaced 
seven hard disks over the past 3 years, and 
have to perform tedious daily ministrations 
to keep my current one purring. 

Even the most expensive hard disks are 
frail and transitory. Many users wedge PC 
ATs into floor stands beneath their desks, 
which is fine until they start playing knee- 
hockey with their systems. Others blithely 
slide working XTs back and forth across 
their desks to make room for paperwork, 
or routinely lift a comer of the chassis to re- 
trieve something that may have burrowed 
beneath it. 

You've all probably seen versions of 
the illustration in Figure 1, where a human 
hair, a smoke particle, and even the greasy 
schmutz of a fingerprint seem enormous 
compared to the gap between the magnelic 
head of a hard disk and the rotating disk 


Painless techniques that give you total mastery 


over your hard diskatidturn it into a true power tool. 
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platter itself. With tolerances slightly 
above the angstrom level, dropping a chas- 
sis a quarter-inch, or tapping it with your 
toe, is the hard disk equivalent of an atom 
bomb going off directly overhead. 

It’s true that the packages like The Nor- 
ton Utilities and Mace Urilities, and even 
the pathetic DOS RECOVER command, 
can rescue parts of text files that remain in- 
tact after a bounced magnetic head has 
plowed little oxide furrows into the disk 
surface. But these programs aren't very 
good at resurrecting program files or 
chunks of data stored in binary format. 
And when you see a message like 


General Failure error reading drive C 
Abort, Retry, Ignore? 


well, that’s what backups are for. 

If you set up your hard disk properly, 
you'll not only take the anguish out of dai- 
ly backups, but you'll also end up working 
a whole lot smarter and more efficiently. 
While you'll have to learn how to handle 
subdirectories, the tips and utilities we pro- 
vide in this article should make it a breeze. 

If you don’t like the do-it-yourself 
method, buy one of the programs reviewed 
in our DOS shell roundup (PC Magazine, 
Volume 6 Number 4) such as X-7ree or 
AirWorks or DOS2ools, or pick up the new 
Norton Utilities 4.0, all of which help you 
navigate through your subdirectories. But 
once you leam the basics, you'll be able to 
solo with the best of them. 


COLD START Dealers nowadays test 
and set up hard disks before shipping them 
to purchasers. Unfortunately, they also 
usually follow the truly rotten advice in the 
DOS manual and copy all the files from the 
master DOS disks onto the root directory. 
For best performance, if you log into a 
brand new hard disk, type DIR, and see the 
listing scroll off your screen, you should 
clean things up. But you can’t just erase or 
move all the files there, we'll tell you 
which ones have to stay in a moment. 

If your dealer or MIS department didn’t 


set up your system, and you have a single | 


30-megabyte or smaller hard disk, it’s fair- 
ly straightforward. 

(if you have an AT that no one has 
touched, and all you see when you try to 
start is a **161—System Options Not Set”” 
message, hunt for the SETUP program, 








Whitney-type 
read/write head 


Human hair 


Dust 
particle 


Hard disk 


Figure 1: Relative size of assorted dirt and pollutants, compared with the smaller gap betweena 
typical hard disk and its floating magnetic read/write head. 


which IBM perversely buried on its AT 
Diagnostics disk. Put this disk in drive A:, 
turn the computer on, hit Fl] when prompt- 
ed, and answer the questions about date, 
time, hard disk type, floppy disk type(s), 
and memory size. If you need to know the 
drive type, check to see that it’s not in the 
documentation that came with your sys- 
tem. Then take the cover off and look for 
the number on the label on the front of the 
drive. Then call your dealer.) 


= You can slice up a 
standard hard disk into 
as many as four 
partitions and jump 
from one to the other 

by using FDISK, but 
you really don’t want to. 


Once the SETUP program has run, in- 
sert your DOS disk in drive A: and tum 
your system on. Hit the Enter key twice 
when asked for the date and time. Type in 


FDISK 
and hit the Enter key, and when you see the 


“Fixed Disk SETUP Program’” screen, 
accept the defaults by hitting the Enter key 
again to create a DOS partition, and then 
once more to tell the program you want to 
devote the entire hard disk to DOS. 

You can slice up a standard hard disk 
into as many as four partitions and jump 
from. one to the other by using FDISK. 
Take our word for it, unless you're adven- 
turous and have a penchant for dabbling in 
other operating systems, you really don’t 
want to. 

After you’ve answered the partitioning 
questions, hit any key and your system 
should reboot. This time, unless you're us- 
ing an AT with a battery-operated clock, 
enter the correct date and time when asked. 
Assuming you're installing your first 30- 
megabyte or smaller hard disk in an XT or 
AT, type 

FORMAT C:/S/V 


and, if necessary, verify that you want to 
proceed by entering Y. 

The /S suffix or ‘‘switch’’ tells DOS 
you not only want to format the hard disk, 
but want to add the three ‘‘system”’ 
files—IBMBIO.COM, IBMDOS.COM 
(or their non-IBM-specific cousins), and 
COMMAND.COM—+o it so you can boot 
without having to stick a DOS floppy disk 
in drive A:. 

If you forgot to add the /S, or if your 
system is delivered with a hard disk that’s 
been FDISKed and formatted but without 
these three system files, turn your system 





PC MAGAZINE @ JUNES9, 1987 
200 


on with your main DOS disk in drive A:, 
enter the correct date and time informa- 
tion, and then type 


SYS C: 
COPY COMMAND.COM C: 


The /V switch tells DOS to let you adda 
volume name. This doesn’t really do much 
except let you personalize your directory 
listings and CHKDSK reports, and avoid 
the pesky ‘*Volume in drive C has no la- 
bel’? messages. With recent versions of 
DOS you can always go back and use the 
LABEL command to add or revise the vol- 
ume label. 

It’s becoming common to add addition- 
al hard disks, especially monstrous ones 
that hold vastly more than IBM’s original 
issue 10s, 20s, and 30s. Current DOS ver- 
sions limit individual drives to a maximum 
of 32 megabytes. Manufacturers of larger 
hard disks usually add small driver pro- 
grams to get around this restriction, and 
DOS 3.3 makes it easy. 


DOS FAMILY TREE Many users who 
are either lazy or befuddled by the terse ex- 
planation of subdirectories in the DOS 
manual end up dumping all their files into 
the main, or “‘root,’’ directory. It’s called 
a root directory because all other subdirec- 
tories branch off of it ina shape vaguely re- 
sembling an inverted tree, or more accu- 
rately, a family tree (with the progenitor 
planted at the top and all the descendants 
fanning out beneath him). An absurdly 
simple representation would look like this: 


ROOT 
DIRECTORY 


Level One 


SUBOIRECTOR 
1 


oe 


You could obviously make the tree 
much more complex, with third, fourth, 
and fifth levels dangling below the second, 
each one bristling with additional subdir- 
ectories. Too few subdirectories and you 
end up with unmanageable numbers of 
files in each; too many and you can run 





into PATH problems (more about those 
difficulties later). 

The schematic representation of your 
subdirectory structure doesn’t have to be in 
the form of a symmetric tree. An equally 
valid way to describe the above setup is 


- ROOT -+- SUBDIRECTORY #1 
| 
+- SUBDIRECTORY #2 


The root of the tree is at the top, so it’s 
really an upside-down tree. A lower level 
is one farther away from the root. As you 
go higher in the tree, you get closer to the 
root. This sounds confusing, and it is. Just 
be thankful that IBM didn’t choose Unix 
instead of DOS. 

IBM’s XT and AT hard disks (which, 
in its typically contrary way, IBM calls 
“‘fixed’’ disks because they're fixed in 
place and not removable like floppies) can 
hold between 10 and 30 million characters; 
those from other manufacturers can squir- 
rel away as many as half a billion. With 
storage space so capacious, keeping simi- 
lar files grouped together is a necessity. 
Otherwise, you (and DOS) would have to 
sort through hundreds or thousands of files 
each time you wanted to find a single pro- 
gram torun. 

Just as you can’t be at two places at the 
same time (unless you have a good law- 
yer), DOS lets you log into only one sub- 
directory at atime. When you first boot up, 
DOS logs you into the root directory of ei- 
ther your hard disk or the diskette in drive 
A:. If you (or your dealer) installed the 
necessary DOS system files on your hard 
disk, and if you either didn’t have a floppy 
disk in drive A: or had one there but left the 
drive A: dooropen, you'll boot off the hard 
disk. If this doesn’t happen, it’s probably 
because you have either some bizarre 
Brand-X hard disk or a PC-1 with an old 
ROM chip that doesn’t understand hard 
disks. 


BARE ROOTS § You really need only 
three files in your root directory: 


COMMAND. COM 
AUTOEXEC .BAT 
CONFIG.SYS 


Actually, a root directory formatted 


with the /S/V option will contain two addi- | 





tional, ‘thidden’’ files, IBMBIO.COM 
and IBMDOS.COM (or Microsoft’s ge- 
neric versions of these), plus the volume 
label (which is also stored in a small hid- 
den file). They’re called hidden files since 
they won’t show up in normal directory 
searches. But they’re there, and you can 
see at least the system files at the top of the 
list when you type 


CHKDSK C:/V 


IBMBIO.COM contains additions and 
corrections to the gut-level device-han- 
dling BIOS routines that come with your 
system on ROM chips. IBMDOS.COM 
provides other fundamental services for 
things like copying and deleting files, 
searching through the directory, or reading 
the keyboard. 

COMMAND.COM is the primary 
command interpreter, processor, and load- 
er that watches what you type at the DOS 


a COMMAND.COM 
is the primary command 
interpreter, processor, 
and loader. 


prompt. When it sees you trying to execute 
**internal’’ commands such as DIR, 
TYPE, RENAME, COPY, or ERASE, it 
can dispatch these right away, since the 
main routines for these are stored inside 
COMMAND.COM (which is why they’re 
called intemal commands). When it can’t 
find an intemal command to match what 
you typed—such as FORMAT, or SORT, 
or |23—it looks in a set of directories you 
specify (called a PATH) for files with 
.COM, .EXE, or .BAT extensions, and 
tries to load or execute these extemal com- 
mands. In addition, a disposable part of 
COMMAND.COM looks for the startup 
AUTOEXEC.BAT file and executes it 
right after bootup if it finds one. 

Every hard disk system should have an 
AUTOEXEC.BAT file, if only to set the 
proper system PROMPT. But it’s also 
handy for loading resident *‘pop-up”’ pro- 
grams like SideKick into memory, chang- 
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ing screen colors, setting operating modes 
(to switch monitors or specify communica- 
tions protocols, for instance), copying files 
into RAMdisks, and otherwise automati- 
cally configuring your system the way you 
like it. 

Actually, AUTOEXEC.BAT doesn’t 
have to be located in the root directory, and 
doesn’t even have to have a .BAT exten- 
sion, even though it’s a batch file. (See 
sidebar ‘*Booting Up With BERNIE."’) 

The normal DOS hard disk prompt is a 
cryptic 

c> 


which tells you only that at that moment 
DOS recognizes drive C:—tather than the 
others in your system—as the active drive. 
Once you start creating subdirectories and 
jumping around from one to another, 
you’ll want to know which subdirectory 
you're currently logged into. By issuing 
the command 


PROMPT $P$G 
you'll tell DOS to report the name of the 
subdirectory along with the drive that’s ac- 
tive, each time you finish executing a com- 
mand or program. The root directory 
prompt will change to 

C:\> 

The solitary Backslash is DOS'’s short- 
hand for indicating the root directory. If 


the Backslash-Greater-Than-Sign combi- 


nation is too visually jarring, you could 
adapt the prompt to 
PROMPT $P: 


which will make the root directory appear 
on-screen as 


C:\: 

Remember, the \ sign all by itself 
stands for the root directory. You can al- 
ways see what’s in the root directory, for 
instance, by typing 

DIR \ 


Later, when you add other subdirector- 
ies, you'll wrap subdirectory names and 
their files with \ characters. So a subdirec- 
tory called PCMAG that’s one level down 
from the root directory would actually be 
called \PCMAG. And if you were to 
branch an additional subdirectory off of 











\PCMAG and call it \UTIL, the actual 
name of this new subdirectory would be 
\PCMAG\UTIL. A file called TOOLS 
.DOC in this new subdirectory would ac- 
tually be called \PCMAG\UTIL\ 
TOOLS.DOC. 

One of the handiest but most confusing 
aspects of naming files in subdirectories is 
that you could pepper your hard disk with 
other TOOLS.DOC files. So a TOOLS 
-DOC file on drive C: in the PCMAG sub- 
directory would really be C:\PC 
MAG\TOOLS.DOC, while a different 
version in the root directory would be 
CATOOLS.DOC. The full name of any 
file has three parts: drive letter, path, and 
the actual filename-plus-extension. 

A representation of this structure looks 
like this: 





The root directory doesn’t have a user- 
defined name such as PCMAG, so DOS 
designates it as just \ with nothing follow- 
ing it. 

The PROMPT command can do all 
sorts of tricky things, such as reporting the 
time and date or the DOS version. If you 
ask it to, it will print the current time when- 
ever you do something that summons an- 
other DOS prompt, such as hit the Enter 
key again or finish executing something. It 
will not act as a clock and display the con- 
tinuously changing time. And it will dis- 
play time in hundredths of seconds based 
on a 24-hour clock. If you want it to print 
just the hours and minutes and nothing 
else, you can backspace away everything 
else with the command 


PROMPT It's now $TSESESHSHSHSH 
Users who discover the PROMPT com- 


mand’s flexibility invariably end up creat- 
ing strange prompts such as 








PROMPT +$QS0SQ5Q+$_$B SMSG $BS_+$0S9QSQ80+ S_ 
which produces 


| c> | 
+==== 
or perhaps 
PROMPT SLSNSG SLENSGS$_ SBS. $Q80SQS_ 
which yields 
<C> <C> 


A less frivolous use of the PROMPT 
command is in sending Escape sequences 
to the ANSI.SYS extended screen driver, 
which can give you precise control over 
the way your monitor locks and works. 
See PC Lab Notes, Volume 6 Number 5. 

The real strength of including $P in any 
PROMPT command is that when you log 
into a subdirectory, DOS will display the 
name of that subdirectory. So if your 
PATH setting is $P: and you create a sub- 
directory called STAR where you keep all 
your WordStar files, and you move from 
the root directory into that subdirectory, 
your prompt will change from 


LGN: 
to your exact location in 
C:\STAR: 


To see the command that most recently 
configured your prompt, type SET on a 
line by itself, which displays the system’s 
“‘environment’’—the fundamental set- 
tings that tell DOS where to look for key 
files and how to prompt the user. To re- 
store the prompt to its original C>, just 
type PROMPT with nothing following it. 

Customizing your prompt isn’t all 
roses. Once you tell DOS to include the 
subdirectory name in the prompt, it will re- 
lentlessly seek one out. So if you have a $P 
in your PROMPT command and log into a 
floppy drive, then remove the disk from 
that floppy drive and do something that 
generates an “‘Abort, Retry, Ignore?’’ (or 
“Abort, Retry, Fail?’’ in DOS 3.3) mes- 
sage, DOS won’t budge until you stick the 
diskette back in the floppy slot. 

A second disadvantage is that if you 
have tons of multilayered subdirectories 
with long directory names, and you’re 
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veryone knows the first thing DOS 

does after turning itself on is look for 
a batch file called AUTOEXEC.BAT 
and try to run it if it’s there, right? 

Not if it’s busy booting BERNIE. 

The mechanism that tries to sniff out 
the existence of a bootup file is buried in 
COMMAND.COM. This bootup file 
doesn’t have to be called AUTOEXEC 
-BAT. In fact, it doesn’t even have to end 
in .BAT. 

It’s easy to change the name of this 
bootup file to something innocuous like 
BERNIE. This will prevent others from 
using the TYPE command to look inside 
AUTOEXEC. BAT to see what files you 
use when you start your system. And it 
will keep all those snoops at bay by dis- 
playing a special message designed to 
confuse. Here’s how to do it: 

First, make sure you have copies of 
COMMAND.COM and AUTOEXEC 
-BAT stashed safely away, since the pro- 
cess described below alters COM- 
MAND.COM slightly. If you try this and 
want to put things the way they were, all 
you’ ll have to do later is copy your old 
original COMMAND.COM over the 
patched one, and then copy it and the 
original AUTOEXEC.BAT back to the 
root directory. 

Put DEBUG.COM and a copy of 
COMMAND.COM in your root directo- 
ry. If you’ve never used DEBUG.COM 
before, it’s on your Supplemental DOS 
disk, not the main one. Stupidly, IBM re- 
moved DEBUG.COM from DOS Ver- 
sion 3.3. 

This process assumes that you nor- 
mally boot from a system with a C: hard 
drive, and that you have a subdirectory 
called C:\DOS. If not, it’s pretty simple 
to figure out how to adapt it. 

To get the ball rolling, enter 

DEBUG COMMAND .COM 


logged into one five levels deep, the 
prompt may be so long that your com- 
mands may wrap around the right edge of 
your screen. Contributing editor Stephen 
Manes has the best solution—keep subdir- 


You should see a hyphen at the left edge 
of your screen. This is the DEBUG 
prompt. Type 

S 19) 500) "AUTO" 


and DEBUG should print two pairs of 
four-digit hexadecimal numbers (hex 
numbers can be made up of the numerals 
0-9 plus the letters A-F), separated by a 
colon. Ignore the leftmost four digits: 
theyll vary from system to system and 
they don’t matter here. But note the right- 
most four digits; this is where the name 
\AUTOEXEC.BAT is located inside 
COMMAND.COM. Now enter 


E **** «DOS\BERNIE " 


but substitute those rightmost four digits 
in place of the ****. For instance, if DE- 
BUG responded earlier with 


54BA: 139F 


after you entered the line beginning with 
the S, you would enter E 130F 
“*DOS\BERNIE__”’ there. 

Note that you must include two blank 
spaces between BERNIE and the right- 
most quote mark. This is because 
\DOS\BERNIE is two characters shorter 
than the \AUTOEXEC.BAT that ap- 
pears inside COMMAND.COM. You 
have to pad over all existing letters in 
AUTOEXEC.BAT with spaces if your 
new name isn’t as long. 

Then type W, hit the Enter key, type 
Q, and hit the Enter key. 

Finally, copy your AUTOEXEC 
-BAT routine to your \DOS subdirectory 
and name it BERNIE, and then delete it 
from the root directory, with the com- 
mands 


COPY AUTOEXEC.BAT 
\DOS\BERNIE 
DEL \AUTOEXEC.BAT 


ectory names short. While subdirectories 
are really just specially treated files, and 
can have | |-character names just like files, 
avoid the temptation. In addition to pre- 
venting wraparound problems, this will 








| You can then create a phony AUTOEX- 


EC.BAT file in your root directory that 
contains the line 


PROMPT Access Denied$_ 


If another user tries to run AUTOEXEC 
.BAT, all he’ll get is a screenful of 


Access Denied 


prompts. You can even adapt the above 
technique to patch COMMAND.COM 
so that it changes the DIR command most 
snoops will try to use to see what’s on 
your disk. 

Enter 


DEBUG COMMAND. COM 
and then 
S 19) 50) "DIR" 3 


(including the 3 is important, since the 
letters DIR appear in COMMAND 
.COM several times, but you’re looking 
for the only one that is followed immedi- 
ately by a 3). DEBUG will print another 
two pairs of hex numbers that are separat- 
ed by acolon. Then enter 


E **** «DUR 


but again, substitute the four rightmost 
hex digits for the ****, Then type W and 
hit the Enter key, then type Q and hit the 
Enter key, and then reboot. If you type in 
DIR you'll get a ‘‘Bad command or file- 
name”’ error. If you type in DUR you'll 
see your normal directory listing. Re- 
mind others using your system that 
you’ve changed the DIR command. 

A word of caution, though—don’t 
mix versions of COMMAND.COM. 
DOS checks to make sure the version it 
dealt with originally is not different from 
one you’ re trying to use later. That’s why 
you made copies of your originals before 
you started.—Paul Somerson 


make it far easier to switch between sub- 
directories. It’s a lot simpler to type 
\WS\UT than \WORDSTAR\WUTILITY 
.WPR, especially when you're doing it 
several times a day. (While you're at it, 
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= Your system will 
run without a CONFIG 
SYS file, but it 

will work better with 
one than without. 


truncate the names of programs you use 
every day. Why type EDITOR when you 
could just key in ED?) Also, resist the 
temptation to use extensions in subdirec- 
tory names since they'll just make the 
whole process more cumbersome and 
prone to error. Another solution to wrap- 
around ills, by the way, is to end all your 
prompts with a $_ which jumps the cursor 
down to column | of the line below. 


CLEANING UP YOUR ACT The only 
other file that has to be in the root directory 
is CONFIG.SYS. Your system will run 
without a CONFIG.SYS file, but it will 
work better with one than without. And 
certain programs demand one. If you’re 
using a database manager, for instance, 
that handles more than eight open files at 
once, you have to prepare DOS for jug- 
gling the extra ones with a FILES= com- 
mand in CONFIG.SYS. You can also do 
things like use the COUNTRY= com- 
mand to mix and match foreign currency 
symbols and odd time and date formats. 

But where CONFIG.SYS really shines 
is in increasing disk-read buffers, loading 
device drivers, and adding logical drives to 
your system. 

For some odd reason, IBM specified a 
default of two buffers for the XT, and a 
paltry three for the AT. Buffers are simply 
chunks of memory set aside to store the 
data your system most recently read from 
or wrote to your disk. If you have to go 
back and read the same data, it’s far speed- 
ier to do so via these memory buffers than 
to have to move the magnetic heads again 
and slurp up the information from the 
physical disks one more time. 

Buffer needs vary from system to sys- 
tem, and the number of buffers is often a 





= HARD DISK ORGANIZATION aie 


topic of heated discussion when tech types 
get together. Virtually everyone agrees 
that three is a joke. Somewhere around 10 
or 15 seems right for XT users, and 20 or 
30 for AT users. Specifying too many is as 
detrimental to performance as too few, 
since your system will end up wasting time 
“‘thrashing the heads”’ as it churns through 
data it will never use. DOS 3.3 adjusts this 
automatically. 

If you currently have a directory 
crammed with hundreds of files, it’s easy 
to demonstrate how increasing the number 
of buffers can help boost performance. 
First, make sure you don’t have a CON- 
FIG.SYS file, or that if you do it doesn’t 
contain a BUFFERS = command. If yours 
does, rename it temporarily. 

Reboot and issue a DIR command. The 
first few dozen files scroll rapidly by, but 
eventually the buffers fill and the display 
suddenly tums balky. If you get tired of 
watching your files bounce slowly up- 
ward, interrupt the directory listing by 
holding down the Ctrl key and tapping ei- 
ther the C key or the ScrollLock key. 
Then, when you’re back in the root direc- 
tory at the DOS prompt, create a CON- 
FIG.SYS file by typing 


COPY CON CONFIG.SYS 


and then hitting the Enter key. The cursor 
will drop down a line. Type 


BUFFERS=15 


and then hit Enter, the F6 function key, 
and then the Enter key again.» You'll see 
the message 


1 File(s) copied 


Reboot and reissue the DIR command. 
Now virtually all the files will fly by, not 
just the first few, since your system can 
load a giant chunk of directory data from 
your disk into memory at one pass and not 
have to keep reading the disk in little sips. 

CONFIG.SYS is also where you in- 
struct your system to load device drivers 
such as the DOS VDISK.SYS “‘virtual 
disk” (RAMdisk), or drivers to link your 
basic hardware with mice, nonstandard ex- 
ternal storage devices, pre-DOS 3.3 34- 
inch floppy drives, or giant hard disks. 

And it’s where you tell DOS how many 
drives you’re going to want to use. When 
you boot up, DOS assumes a maximum of 


five (drives A: through E:). But if your sys- 
tem is loaded to the gills with hard disks, 
half-heights, microfloppies, and other ex- 
otica, you might need more. And if you 
use the SUBST command to fool your sys- 
tem into treating a subdirectory like a disk 
drive to get around PATH or environment 
limitations, you’ll have to prearrange it 
with a ‘““LASTDRIVE="" CONFIG.SYS 
command. 

Apart from the hidden DOS system 
files, COMMAND.COM, AUTOEXEC 
-BAT, and CONFIG.SYS, a well-orga- 
nized disk’s root directory should contain 
no other files. Well, technically, if you 
used the /V switch in formatting your hard 
disk or later added a volume label with the 
LABEL command, the name itself is kept 
in an additional hidden file. 

Some users don’t mind having their im- 
portant DOS utilities in their root directo- 
ry, and cut through the clutter of a messy 
directory with a DIR/P (paused directory) 
or DIR/W (wide directory) command. 
This won’t radically degrade performance, 
and may actually be a hair faster than stor- 
ing them in a separate \DOS subdirectory, 
if these files are kept at the very beginning 
of the hard disk directory. But it’s even 
faster to keep them on a RAMdisk. And 
clutter gets to be a bad habit—soon you 
start dumping files anywhere. Users who 
run Michael J. Mefford’s (REPEATS 
.COM) duplicate-file finder in this issue 
(Programming/Utilities) are always 
amazed at the large number of misplaced 
and misfiled programs and data. 

Earlier we said it was a good idea to 
clean up a root directory that was cluttered 
with extraneous files. If all a dealer or cor- 
porate systems installer did when setting 
up your brand new system was copy all the 
DOS files from their original floppies to 
your root directory, you can go ahead and 
erase everything except COMMAND 
.COM (which you’ll need to reboot). 

You can see if all the files in your root 
directory are also on your DOS disk by 
putting the DOS disk in drive A: and then 
typing 

DIR C:/W 
and then 

DIR A:/W 


for a wide-display, filenames-only listing. 
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Or, tum on your printer and either type 
DIR C: > PRN 

and then 
DIR A: > PRN 


or hold down the Ctrl key and hit P (or 
PrtSc) to toggle your printer on so that it 
echoes everything simultaneously to the 
printer and the screen and type DIR C: and 
then DIR A: for a printed copy of your di- 
rectory listing. If you used the Curl-P (or 
Ctrl-PrtSc) technique to tum simultaneous 
printing on, hold down the Ctrl key and 
type P(or PrtSc) once more to toggle it off. 

You can also see what’s on your disk by 
sorting the files in order of their extension. 
The command 


DIR | SORT /+1 | MORE 


will make it easy. For this to work, the 
DOS SORT.EXE and MORE.COM files 
must be on the current directory or in direc- 
tories that you’ve included in your PATH 
command. 

Any way you do it, if you see that all 


you have on your root directory is DOS 
files, erase all but COMMAND.COM 
(you’ll put them back in their proper place 
later). 

If you have AUTOEXEC. BAT or 
CONFIG.SYS files, examine their con- 
tents by using the TY PE command. To sce 
what's inside CONFIG. SYS, just type 


TYPE CONFIG.SYS 
If you see other files listed, such as 


DEVICE=VDISK.SYS 36) 
DEVICE=ANSI.SYS 
DEVICE=MOUSE .SYS 


you'll want to leave VDISK.SYS, AN- 
S1.SYS, and MOUSE.SYS where they are 
on the root directory. Later you can move 
them out of the root directory to a subdirec- 
tory called \BIN (so named because that’s 
where you store your programs, which are 
in binary, nontext format), and change the 
CONFIG.SYS file so that it says 


DEVICE=\BIN\DISK.SYS 36) 
DEVICE=\BIN\ANSI.SYS 
DEVICE=\BIN\MOUSE. SYS 


Similarly, if you use the TYPE com- 
mand to examine AUTOEXEC.BAT and 
see that it loads SideKick with the com- 








mand SK, leave SK.COM in the root di- 
rectory for now. Later, if you create a 
third-level subdirectory below \BIN called 
\BIN\KICK and move your SideKick files 
there, you would change the line in your 
AUTOEXEC. BAT file from 


SK 
to 
\BIN\KICK\SK 


CHOCK FULL You can store up to 64 
files in the root directory of a single-sided 
floppy disk (if you can still find one), and 
112 files in the root directory of a more 
common 360K floppy. The root directory 
of larger diskettes holds 224. And there’s 
space on most hard disk root directories to 
store 512 files. 

But don’t test this out on your hard disk. 
If you do, you'll end up after the 509th 
with a ‘‘File creation error’’ message (the 
510th, 51 Ith, and 512th are the two hidden 
system files and the hidden volume label). 
Any subdirectory entries you may have in 
the root directory are really just special 
types of files, so they’re included in the 
count too. So you mn out of room well be- 
fore you actually have a chance to create 
file 512. 

The number of directory entries in a 
subdirectory is limited only by available 
space on the disk. That’s because each 
subdirectory is really just a special kind of 
file that keeps track of other files. Because 
the subdirectory itself is a file, it can grow 
the same way a data file grows when you 
add information to it. 

Remember—f you really want to orga- 
nize your hard disk properly, don’t put any 
other files on your root directory besides 
the ones mentioned above. Then, when 
you type 

DIR C:\ 


all you’ll see is one screenful of your boot- 
up files and main subdirectory listings. It'll 
be an index into your well-organized hard 
disk. 


DISKTOOLS When IBM introduced its 
hard disk XT, it added several Unix-like 
subdirectory features (as well as a Unix- 
like tree structure) to the new release of 
DOS that accompanied it (Version 3.3 


adds an APPEND command to enhance 
PATH searches for nonexecutable files). 
Among these powerful new commands 
were 


MKDIR (and MD) 
RMDIR (and RD) 
CHDIR (and CD) 
PATH 


Nobody anywhere ever uses MKDIR, 
RMDIR, and CHDIR, since the shorthand 
versions MD, RD, and CD will do just 
fine. Avoid them, unless you're the kind of 
prolix twit who prefers words like ‘‘uti- 
lize’’ rather than the shorter ‘‘use.’’ Of 
course, since the IBM DOS manual is not 
exactly what you'd call friendly, you can’t 
look up these commands by hunting for the 
shorthand versions in the alphabetical ref- 
erence section. MD, CR, and RD aren’t 
even in the DOS manual’s index. Nice 
touch, IBM. 

The MD command creates a new sub- 
directory. The first thing you should do af- 
ter running FDISK and FORMAT is create 
a DOS subdirectory. To do this, type 


MD \DOS 


If you were sure you were in the root di- 
rectory, you could also type 


MD DOS 


since both commands will do the same 
thing—create a subdirectory one level 
down from where you currently are, in the 
root directory. 

By omitting the Backslash (as in MD 
DOS) you're saying, ‘*Create a directory 
called DOS that’s one level down in the 
subdirectory tree from where I currently 
am.”’ By including the Backslash (as in 
MD \DOS) you’re saying, ‘‘Create a di- 
rectory called DOS that is one level down 
from the root directory,’’ since the single 
Backslash specifies the root directory. 

The method without the Backslash uses 
Relative locations. The technique with the 
Backslash uses Absolute locations. Both 
have their advantages. We'll discuss this 
in more detail later. This is a critical dis- 
tinction and a point of real confusion 
among new hard disk users. (And it isn’t 
all that unusual; many DOS commands al- 
low alternate phrasings. For instance, you 
can use several different syntaxes to per- 
form the same COPY command, depend- 
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ing on what you want to do.) 

Once you've created the \DOS subdir- 
ectory, log into it (or Change Directories) 
from the root directory by issuing the CD 
DOS (or CD \DOS) command. Here’s a 
shortcut—once you’ve typed MD \DOS to 
create the subdirectory, type the letter C 
and then hit F3. F3 repeats the previous 


command, so it will fill in the command | 


line with the rest of what you typed at the 
previous DOS prompt. So at the C> 


prompt, you'd type 
MD \DOS 

and hit the Enter key. Then you’d type 
c 

and hit F3. As soon as you did you'd see 
c>cD \D0s 


Hit the Enter key and DOS will log you 
into your new \DOS subdirectory, and 
you'll see 


Cc> 
How do you know you’re in the \DOS 
subdirectory? If you type in DIR you'll get 
something like 
Volume in drive C ie PC MAGAZINE 
Directory of C:\pOos 
: <DIR> 


6-10-87 18:48p 
<DIR> 6-18-87 18:46p 
2 File(s) 209649449 bytee free 


You can see the current directory in the 
second line of the DIR report. But if you 
remembered to set your PROMPT to $P: 
you could automatically tell which directo- 
ry you were logged into, since instead of 


c> 
as soon as you typed CD \DOS you'd see 
C:\DOS: 


Typing CD by itself will also display 
the current subdirectory. But that’s an ex- 
tra step. 

Notice that DOS already thinks you 
have two files in the \DOS subdirectory 
with the peculiar names . and .. and with 
<DIR> where the file size usually goes. 
We'll talk about the dot notation a little lat- 
er. The <DIR> tells us we're dealing with 
subdirectory entries. 

Now go back to the root directory. You 
can do this one of two ways. 








You can use the absolute location tech- 
nique and issue a command that says 
“‘move to the root directory”’ 


CD \ 


or you can say ‘‘move one level up from 
where I am’’ with the command 


cD .. 


You could have typed CD\ rather than 
CD \ and CD.. rather than CD .., since in 
this case DOS isn’t picky about extra 
spaces. The double dot stands for the ‘‘par- 
ent’’ directory of the one you're currently 
logged into—the directory (or subdirec- 
tory) directly one level up toward the root. 
In this case, the only level up is the root. 

If you're curious, the single dot stands 
for the directory you're currently in. This 
shorthand actually comes in handy when 
you're prompted for a subdirectory name 
and you're in one that’s five levels deep 
and would rather type a single period than 
along, elaborate pathname—although just 
pounding on the Enter key sometimes 
works in such situations. 

In any event, once you’ve used the CD\ 
or the CD.. command and you're back in 
the root directory, type DIR and you'll see 
anew listing along with 


Volume in drive C ie PC MAGAZINE 
Directory of C:\ 


COMMAND COM 23218 
CONFIG sys 128 
AUTOEXEC BAT 648 
DOS <DIR> 


3-07-85 = 1:43p 
1-11-87 3127p 
2-22-87 8:12p 
6-18-87 19:48p 

The <DIR> tells you that you now 
have a subdirectory one level down from 
the root directory. 


IMPORTANT FILES You should now 
copy all the important files from your DOS 
floppy disks into your new DOS subdirec- 
tory. You can log onto drive A: and type 


COPY *.* C:\DOS 


or, while working in the root directory in 
drive C:, type 


COPY A:*.* \DOS 


Or you could log into C:\DOS (with the 
CD DOS or CD\DOS command) and type 


COPY A:*.* 


Make sure you copy the important files 
from both the main DOS floppy disk and 








the supplemental one. However, you can 
skip some of the files nobody ever uses, 
such as VDISK.LST (a long assembly lan- 
guage source code file for programmers), 
anything ending with a .BAS extension 
(unless you think DONKEY is an exciting 
and challenging game), and some of the 
stranger utilities such as KEYBIT.COM 
and KEYBFR.COM, which load in for- 
eign keyboard templates (in this case Ital- 
ian and French). You can also toss BA- 
SIC, since BASICA does everything 
BASIC does and more. It’s hard to be- 
lieve, but some of the programs on even 
the most recent version of DOS will work 
only on the PCjr; try running MUSICA 
-BAS, for instance. Do, however, copy 
DEBUG.COM, which, for some bizarre 
reason, is on the Supplemental DOS disk. 
DOS 3.3 does away with frivolous files. 
However, it also does away with DEBUG. 

Now that you've created a subdirectory 
(called \DOS) one level down from the 
root directory, go ahead and create another 
subdirectory on the same level as \DOS, 
called \BIN. But be careful. Why? 

If you're currently logged into either 
the root directory or the \DOS directory, 
you could create \BIN with the ABSO- 
LUTE command 


MD \BIN 


This command, in effect, says, ““Create 
a subdirectory one level down from the 
root directory and call it BIN.’’ The single 
\ prefix means ‘‘one level down from the 
root directory.” However, if you forget 
the Backslash and try the command 


MD BIN 


two things will happen, depending on 
where you currently are on your hard disk, 
since omitting the Backslash makes this a 
Relative command rather than an Abso- 
lute one. Typing MD BIN will create a 
subdirectory one level down from where 
you currently are. So if you’re currently 
logged into the root directory, MD BIN 
will create a subdirectory called \BIN 
that’s one level down from the root. 

But if you’re currently logged into 
\DOS, which is already one level down 
from the root, and you type MD BIN, 
you'll end up creating a subdirectory 
called \DOS\BIN that’s one level down 
from \DOS and two levels down from the 
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= HARD DISK ORGANIZATION 


root. That's because leaving out the Back- 
slash command makes it a Relative com- 
mand rather than an Absolute one. 

To recap, if you already have a subdir- 
ectory called \DOS, but you're currently 
logged into the root directory 





which is what you want. But if you're al- 
ready one level down, in \DOS 








Actually, it really doesn’t matter which 
way you set up your subdirectories. Most 








users aren't really comfortable creating 
tree structures any more complex than one 
or two levels deep. Others prefer intricate- 
ly filigreed systems. For best results, Keep 
It Simple. The only real reason to create 
lots of subdirectories branching off of each 
other is if your work demands it. 

For instance, if you're a CPA with 
many clients, each one deserves its own 


| subdirectory, and each will require still 


deeper subdirectory levels of organization. 
It’s good practice to keep records separat- 
ed by year or quarter or even month (de- 
pending on the quantity of files). But while 
it might make sense to keep expenses in 
one subdirectory and income in another, it 
would be ridiculous to have one called 


\SNITHCO\1967 \JUNG\EXPENGES \OPPICE\PENCILS 


and another 


\SMITHCO\1967\JUNG\EXPENSES \OFPICE\STAPLES 


NECESSARY UTILITIES — If you've 
followed the above instnictions properly, 
you now have two subdirectories called 
\DOS and \BIN, each a single level down 
from the root directory. \DOS contains all 
the important files you copied from your 
two main DOS disks. \BIN should contain 
all the smaller non-DOS utilities and batch 
files you use every day. 

Two utilities you absolutely, positively 
should have on your hard disk are VTREE 
.COM and BROWSE.COM, both written 
by contributing editor Charles Petzold for 
PC Magazine's Programming/Utilities 
column (Volume 4 Number 22 and Vol- 
ume 5 Number 6). They're both on Vol- 
ume I of the PC Magazine Utilities disk, 
which is given away free to new and re- 
newing subscribers. (You could download 
them at no charge from the PC Magazine 
Interactive Reader Service bulletin board, 
(212) 696-0360, 1,200 bps, no parity, 8 
data bits, 1 stop bit. Or create VTREE 
.COM by typing in and running the BA- 
SIC program in Figure 2.) And both be- 
long in the \BIN subdirectory. 

VTREE.COM displays a pictorial rep- 
resentation of the tree structure of the sub- 
directories on your hard disk. BROWSE 
.COM is a replacement for the DOS TYPE 
command that lets you scan rapidly 
through your files. Vernon Buerg's LIST 








.COM (available from his bulletin board at 
(415) 994-2944) is an even fancier version 
of BROWSE. 

Once you’ve created your \BIN subdir- 
ectory, copy VTREE.COM and also copy 
BROWSE.COM into it (by adapting any 
of the syntaxes you used to copy your DOS 
files into \DOS, above). Log into \BIN by 
typing 

CD \BIN 
and run VTREE by typing 

VTREE 


You should see something that looks 
like this: 
-+- DOS 
| 
+- BIN 


This may not be a very impressive 
graphical representation, but it’s vastly 
better than the disgraceful, nearly useless 
output produced by the DOS TREE.COM 
utility. All TREE.COM does is grind out a 
long, slightly confusing textual descrip- 
tion. With just 2 subdirectories it’s not so 
terrible, but with 20 or 30 all you get is an 
unmanageable scrolling mess. And dis- 
playing a graphic object such as a hierar- 
chical tree with words alone is like trying 
to describe colors to someone who's con- 
genitally blind. 

TREE’s version of the above subdirec- 
tory structure is 


DIRECTORY PATH LISTING POR VOLUME PC MAGAZINE 
Path: \oos 
Sub-directories: None 


Path: \DIN 


Gub-directories: None 


You can make TREE slightly more use- 
ful adding a /F switch, which will display 
all the files in all the subdirectories. But 
even this use of TREE is overshadowed by 
the far better CHKDSK /V, which also 
lists all the files on your disk. CHKDSK/V 
displays full path names; TREE /F doesn’t. 
And TREE pads all its listings with unnec- 
essary spaces, which makes it scroll rapid- 
ly off your screen. As a bonus, CHKDSK 
‘NV adds the standard CHKDSK report de- 
tailing the number of files, bytes free, etc. 
And it displays the hidden files, TREE /F 
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* Program for creating VTREE.COM -- by Charlie Petzold 
CLS:PRINT "Checking DATA; please wait...” 


FOR B=1 TO 32:FOR C=] TO 16:READ A$:TTL=TTL+VAL (°&B°+AS$) NEXT 


READ 


S:IP SeTTL THEN 150 


PRINT °DATA ERROR IN LINE"1B*10+196;° -- REDO":END 
TTL=0 : NEXT: RESTORE 


OPEN 


*"VTREE.COM" AS #1 LEN=1:FIELD #1,1 AS D$ 


FOR B=1 TO 32:POR C=#l TO 16:READ A$ 


LSET 


DSeCHR$(VAL("GB°+AS$)) :PUT #1:NEXT:READ DUMMY$:NEXT 


CLOSE: PRINT “VTREE.COM CREATED” 
DATA 
DATA 
DATA 
DATA 
DATA 


DATA 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 


Figure 2: Contributing editor Charles Petzold s program to create VIREE.COM utility, which 


EB, 5F,90,00,3A,5C, 2A, 2E,2A,00 ,28,43,29,20,43,6F,1112 
70,79,72,69,67 68,7 4,20, 43 ,68,61,72,6C, 65,73, 20,1545 
58 ,65,74,7A,6F,6C,64,2C,20,31,39,38,35, 49, 6E, 76,1339 
61,6C,69,64,20,64,69,73,6B, 20,64,72,69,76,65,24,1475 
52,65,71,75,69,72765,73 , 20,44, 4F,53 , 20,32, 2E,30,1286 
28,2B,24,00,00,00,5C, 2A, 2E, 2A, 00,06 ,01,3C,03,808, 403 

80,3C,FF,75,0A,8D,16,2D,01,B4,09,CO,21,CD,28,B4,1495 
38,CD,21,3C, 02,73 ,06,8D,16, 40,01,EB,EC,AG,5C, 00,1428 
8A,CO,75,06,B4,19,CD,21, FE,C8,8A,D08,04, 40,A2, 03,1793 
01,FC,8B,16,5D,01,B4,1A,CD,21,8B,16,54,01,03 ,DB,1428 
88 ,36,53,01,00,75,12,C7,87,FC, 02,808,060, BA,03,01,1187 
B9,18,00,B4,4E,CD,21,£B,04,B4,4F,CD,21,73,03,£9,1784 
DE, 60,8B,36,5D,01,86,7C,15,10,75,ED,83,C6,1E,88,1639 
3C,2B,74,E5,FF,87,FC,02,8B,0E,54,01,£3,3A,83 ,BF,1948 
FC,02,01,74,21,2B,DB, BO ,B3,F7,87,FC,02,08,80,74,1901 
02,B0,20,£8,FD,00,51,B9,18,08,B0,20,£8,F4,00,£2,1887 
P9,59,43,43,E2,£1,83 ,BF,FC,02,01,75,8B,8B,0E,5F,1876 
01,B0,C4,E8,DD,00,£2,F9,56,8B,36,5D,01,BF,80,08,1993 
8B,D7,B9,2B,00,F3,A4,5E,B4,1A,CD,21,B4,4F, CD, 21,2024 
72,14,80,3E,95,00,10,75,F3,B0,C2,83 ,BF,FC,02,01,1796 
74,15,B0,C3,EB,11,B0,C4,83,BF,FC,02,01,74,08,B0,2009 
CO,81,8F,PC,02, 60,808,568 ,99 ,00,B0,C4,E8 ,94,00,B0,2159 
20,58 ,8F,60,B9 ,8D,08,8B,3E,5B, 81, AC,0A,CO,74,06,1394 
AA, E8,7F,060,£2,F5,B0,20,£8,78,00,89,0£,5F,01,09,1944 
36,5B,01,FF,06,5B,01,BE,56 ,01,B9 ,85,00,F3,A4,FF,1636 
86 ,54,01,C6, 06,53 ,61,00,03 ,06,5D,01,2B,E9,F2,FE,1382 
83 ,36,54,01,00,74,4A,F7,87 ,FC,02,PF,7F,75,0A,B0,1789 
6D, E8 ,3F,00,B8,0A,£8,3A,00,BF, 03 ,01,B9,46,00,B0,1410 
00,F2,AE,4F,B9, 40,00,80,5C, FD, F2,AE,F2,AE, 47,89 ,2305 
3E,5B,01, FF, 06 ,5B,01,BE,56 ,81,B9,05,00,FC,F3,A4,1633 
FF,0E,54,01,C6,06,53 ,01,01,83,2E,5D,01,2B,£9,Al,1351 
FE,CD,20,52,8A,D0,B4,02,CD,21,5A,C3,08,08,00,00,1624 





produces a graphic representation of a hard disk’ s hierarchical tree structure. 





doesn’t. Finally, CHKDSK /V is far fast- 
er. Chugging through slightly more than 
2,000 files on an AT took CHKDSK /V 98 
seconds. TREE /F produced an inferior 
report and took 123 seconds, or 25 percent 
longer. 

When you copy VTREE.COM into 
your \BIN directory, the very next thing 
you should do is type 


ERASE \DOS\TREE. COM 


DUPLICATE NAMES Note that in the 
above example, the full name of the primi- 
tive DOS utility that you just expunged 
was \DOS\TREE.COM rather than just 
TREE.COM. That's because you can 
have different versions of similarly named 


files in different subdirectories. You can 
even have similarly named subdirectories; 
if you wanted to (and you don’t) you could 
have a subdirectory called \DOS and one 
called \BIN\DOS on the same disk. 

For instance, you could rename Petz- 
old’s VTREE.COM to TREE.COM and 
put it in \BIN. So if you kept the original 
DOS version in the \DOS subdirectory, 
your hard disk would then contain files 
called 


\DOS\TREE. COM 
(which is the original DOS version) and 
\BIN\TREE. COM 


(which is the renamed version of the 
' VTREE.COM uitility). To run the original 


DOS tree version, you'd need to type 
\DOS\TREE 


To run Petzold’s VTREE.COM, which 
for this example you renamed to TREE 
.COM, you’d type 


\BIN\TREE 


If you were in the root directory and 
hadn’t yet used the PATH command to tell 
DOS where to look for executable files and 


you typed 
TREE 


you wouldn’t run either \DOS\TREE or 
\BIN\TREE, all you'd get is a ‘‘Bad com- 
mand or file name’’ message. As dis- 
cussed above, when you type in a com- 
mand like TREE at the DOS prompt, 
COMMAND.COM first checks whether 
it’s an internal command, and if it discov- 
ers it’s not, checks a specified set of direc- 
tories (called a PATH) for a file by that 
name with a .COM, .EXE, or .BAT ex- 
tension. If \DOS and \BIN aren’t yet in- 
cluded in the path, COMMAND.COM 
won't check in those subdirectories, and 
won't run either version of TREE.COM. 

You can tell COMMAND.COM to 
check in both of these subdirectories with 
the command 


PATH C:\D0S;C:\BIN 
or 
PATH C:\BIN;C:\DOS 


The difference between these two is 
that if the top path is active, DOS will look 
in the \DOS subdirectory before it looks in 
\BIN. In the second example it will exam- 
ine \BIN before \DOS. If DOS finds a 
TREE file ending in .COM, .EXE, or 
BAT, it will stop looking and execute the 
file. If the first path is in use, typing TREE 
will run the DOS version of TREE. If the 
second path is in use, DOS will find Pet- 
zold’s renamed version of VTREE and 
then run it. 

Incidentally, if you had files called 
TREE.COM, TREE.EXE, and TREE 
.BAT in either subdirectory, DOS would 
run TREE.COM. It always looks for 
.COM files first, then .EXEs, and finally 
.BATs. But DOS 3.2 or earlier won’t look 
for filenames with any other extensions, 
such as data files or program overlays. 
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Which System Is Exactly Right For You? 


COME TO THE EXPERTS! 


Technoland PC/XT 


(Monitor Optional) 


30 Days 
Money Back 


Guarantee 





\ ee — K ; Com 


Includes 6088-2 Dual Speed unit, 640K RAM, 360K Floppy Orve 
w/Controller, AT~ Styla Keyboard, 135W Power Supply. MS-DOS 
32.1 W/Menuel, System Manual, Full 18 Monthe Werranty, Run all 


Te _| 


Technoland AT" 


J 


ey 
j 


, f 


ac 
includas 60286-Based unit, AMI BIOS, 512K on Board 1.2 MB 
Floppy Drive, W.0. Hard/Floppy Controller, Clock/Calender W/Battery 
Beck Up, AT Style Keyboard, 200-W Powar Supply. M8 DOS 3.1 
W/ Manual, Systom Manuals, Full 18 Months Werrenty, Run all 


major sottwara for IBM:PC/AT~. 


509 


6.6 MHZ......S 
8 MHZ......$ 575 
10 MHZ......$ 795 


Monochrome Package: RGB Package: 

1BM Brother Green Ripa AGB Color Monitor 

Amber Monochrome (640 x 200) 

With Mono-Graphic Phetergeed $185" With Color Graphic Adaptor, $3%.00 
XT Multifunction Card $ 96 Enhanced Keyboard (5339) $79 
®@ Clock/Calendar, FOC © Separate Cursor 8 Numenc Pade 
© Parallel, Senal and Game Pons @ LED Status Indicators 
@ RAM Disk & Printer Spooler (Software) @ 12 Function Keys 
Min! /O Card $ 96 1356W Power Supply $ 79 
© Parallel Serial and Geme Ports 200W Power Supply $119 
Mono-Graphics Adapter $ 99 RGB Color Monitor $329 
W/ Printer Port @ 13” Screen 
Color Graphics Adapter $ 79 ® 640 x 200 Resolution 
EGA Card- Short Card $249 @ RGB — 16 Color 
@ EGA CGA MDA & Hercules companble EGA Color Monitor $449 
@ 256K Memory @ 31 mm Dot Pitch 
Everex Modem $129 @ 13" Screen 
© 300 & 1200 BPS Short Card ® 640 x350 Resolution 
@ Fully Hayes Compatible @ RGB 16 — Color 
Monochrome Monitor $119 Seagste Herd Disic $379 
@ IBM Look alike Hard Disk Kit 
@ 12° Screen Amber or Green @ 20 MB Half Ht ST225 W/Controller 
© Swrel Base © 65 MS Access Time 


Order Toll Free: 


(800) 222-3978 


in Calforma: (213) 724-278 
Techeucal Support {213} 724-1684 
Cumomer Serace: (213) 724-1685 
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18M Mereules. Compen ATT Pangsenic. TEAC Mueuteuta ARC 


oe’ 
Corpersmen 10M PC. IGM XT end 10M AT ore tredemertis of BM 
Corporston 


Guentity Disceunt Avaiiabltei 


Loe 


Technoland 


Tot (213) 724-2781 
CIRCLE 322 ON READER SERVICE CARD 


Tot (408) 732-2244 


6 MHZ......$ 869 
8 MHZ......$1,059 
12 MHZ......$1,649 


EGA Package: 
EGA H-Res Monitor 





(640 x 350) 

With EGA Half Card, $66" 00 

30 MB ST4038 $629 
40 MB ST4051 $789 
@ 39 MS Access Time 

@ Auto Haad Parlung 

@ Linear Voice Cori Activator 

360K Floppy Disk Drive $ 90 
1.2MB Floppy Diek Drive $126 
Tendon Herd Diek Card-20MB $408 
Citizen Parallel Printer 

MSP — 20 (BO Column) $329 
MSP — 26 (136 Column} $489 
@ 200 CPS Draft/ 50 CPS NLQ. 

@ 8K Butter 

@ Graphic Capability 

@ IBM Epson Compatibla 

Call for More Selection 





5 Days Guerenteed Shipping 
Next Day Delivery Aveileble 
Free UPS (G) Shipping 


All prices afo subject to. 19 witheul notice 
Wa eccapt Mester Card & VISA (na surcha 
Cashier Check, Persons! Check (15 deys to cl 
and spproved purchase order t fred als 
Insitutions & Fortune 800 com, 
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= Keeping subdirectory 
names short saves 
environment space and 
wear and tear on your 


typing fingers. 


This is a genuine problem that most power 
users get around by buying ‘‘path extend- 
ers’’ that will look for any file with any ex- 
tension in any specified subdirectories. 
The two most popular are SDA Asso- 
ciates’ wonderful FilePath and a program 
called File Facility, written by an IBM em- 
ployee and marketed half-heartedly by 
IBM. DOS 3.3 solves the problem with 
APPEND. They both work about the 
same. 

It’s best to include a path command like 
either of the ones above in your startup 
AUTOEXEC.BAT file. And if you're us- 
ing a path extender or APPEND, add a 
separate line for it too. 

We mentioned earlier that you could 
type SET to see the command that most re- 
cently configured your prompt. Typing 
SET ona line by itself will also display the 
current path setting. Typing PATH by it- 
self will also do so. Modify your existing 
path setting by following the PATH com- 
mand with the new list of subdirectories, 
joined together with semicolons. 

A smarter technique for adding path 
settings, suggested by DOS expert Marvin 
Avery and adapted here, is to exploit the 
trick of using environment settings as vari- 
ables. 

Create a small batch file called ADD- 
PATH.BAT by getting into DOS, typing 
in the lines below, hitting the Enter key at 
the end of each one, and then hitting the Fé 
key and the Enter key one final time when 
you're all done. Do it right and you'll get a 
**] File(s) copied’’ message afterwards: 


COPY CON ADDPATH.BAT 
IF %41@==@ GOTO END 
PATH=%PATHZ; 1 

: END 








To test it out, assuming you don’t al- 
ready have any path set, create a simple 
path to your C:\DOS directory with 


PATH=C:\DOS 


Then type either PATH or SET to make 
sure you typed it in properly. To extend the 
path so it included C:\BIN, you’d ordinari- 
ly have to type 


PATH=C:\DOS;C:\BIN 


But if you have ADDPATH.BAT 
handy, all you have to do is type 


ADDPATH C:\BIN 


Then type SET or PATH again and 
you'll see the path setting has indeed been 
extended. 

This isn’t such a typing saver with such 
a small path. But when your path goes all 
the way across the screen, you'll appreci- 
ate it. It works by using an environment 
setting as a variable (the %PATH% is a 
variable that tells DOS, ‘‘Look inside the 
current environment setting and substitute, 
in place of the PATH in the batch file, 
whatever follows the word PATH=’’). 
The technique also uses what is called a re- 


placeable parameter—the %1. When DOS 


sees this in a batch file, it replaces the %1 
with the first word or string of characters 
you typed on the command line immedi- 
ately following the name of the batch file. 

So if the batch file is called ADDPATH 
and at the DOS prompt you typed 


ADDPATH HELLO THERE 


it would replace the %1 with HELLO. If 
you wanted it to replace %1 with “‘HEL- 
LOTHERE”’, you'd have to type either 


ADDPATH HELLOTHERE 
or, altematively, 
ADDPATH HELLO_THERE 


since the %1 stops when it sees a space (or 
other ‘‘delimiter’? DOS uses to separate 
words). 

The “IF %1@==@ GOTO END” 
(note the double equal sign) tests to see 
whether you typed anything in after the 
name of the batch file. If you did type 
something in, like HELLO, DOS replaces 
the %1 with HELLO and turns the test into 


IF HELLO@==@ GOTO END 


Now, HELLO is clearly not equal to 
(-, so the test fails. 

However, if you entered nothing after 
the name of the batch file, %1 would be 
equal to nothing, and DOS would turn the 
test into 


IF @==@ GOTO END 


Sure enough, @ does equal @, so the 
batch file will jump to the ‘‘label’’ called 
:END. (Labels are preceded with colons 
and don’t execute.) What this effectively 
does is jump around the ‘‘PATH 
=%PATH%;% |" command if you forgot 
to enter an additional path extension. 

However, if you did enter a new subdir- 
ectory and you wanted to have it tacked 
onto the end of your path, DOS would 
“‘concatenate”’ it when it came to the line 
“PATH= %PATH®;%1"". It would re- 
place the ®PATH% with the current path 
and the %1 with the new subdirectory you 
just typed in. And it would tack on the 
semicolon DOS uses to separate subdirec- 
tories. If the current path was 


PATH=C:\DOS 
and you typed in 
ADDPATH C:\BIN 
you'd end up with 
PATH=C:\D0S;C:\BIN 


If your PATH gets extremely long, you 
can quickly run out of space. You’re limit- 
ed to a default environment space (the 
place DOS stores its PATH and PROMPT 
information) of 160 bytes. PC Lab Notes 
in Volume 6 Number 7 explains how to get 
around this limitation with the little-used 
SHELL command in your CONFIG.SYS 
file. If you try this, remember that the 
SHELL command in DOS 3.0 and 3.1 is 
undocumented and works by specifying 
extra space in 16-byte chunks called para- 
graphs; in Version 3.2 it’s documented but 
specifies the actual number of bytes, not 
paragraphs. If you currently use Version 
2.1, get with it and upgrade. This trick and 
new commands like XCOPY and AP- | 
PEND are worth the modest cost. 

Keeping subdirectory names short 
Saves environment space and wear and tear 
on your typing fingers. It’s also a good 
idea because the CD command can’t han- 


' dle more than 64 characters. If you abso- 
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ENHANCED EGA 


Buy Sony’s Multiscan Monitor and Paradise’s AutoSwitch EGA 480 
by June 30 and save a bundle. And get RIX’s EGA Paint 2005, Free* 


if you want to have pie a la any mode, you 
have to have all the ingredients, And Sony and 
Paradise are offenng you the best. 

Starting with the incredible Sony Thnitron® 
Multiscan Monitor. It has the ability to lock auto- 
matically to any computer signal with horizontal 
scan rates between 15 and 34kHz and vertical 
scan rates between 50 and 100Hz. Serving up 
ples, or most any other graphic for that matter, in 
any mode from MDA to PGA. 

What's more, the Sony Multiscan has the 
highest resolution rating (900x560) of any multiple 
scanning monitor, as well as the finest dot pitch 
(26mm). Combine that with our world renowned 
Tmnitron technology, and you won't believe your 
pies. Whether cherry red or blueberry blue, colors 
are deliciously rich. 

So it's no wonder PC Magazine raves “where 
Sony distinguishes itself is in its wonderful 
display quality” and “in handling color” 


But without a great board, the results of our 
hot new Sony Monitor would only be half-baked, 

That's why we're also offering the second vital 
ingredient. The remarkably advanced Paradise 
AutoSwitch EGA 480. 

The AutoSwitch not only has the ability to 
switch software modes automatically, it also has 
an enhanced resolution of 640x480, 132 column 
capability and the Paradise software drivers for 
popular software packages. 

Which is why Personal Computing says no 
other board “simplifies the mechanics and widens 
the choices as much.” While PC World cails 


= AutoSwitch “the most versatile EGA card on the 


market today.” 

And to sweeten the pie, we're giving away the 
RIX EGA Paint 2005 free. So call your Sony rep- 
resentative for this great value today. You'll not only 
have pie a la any made, youll have a PC graphics 
ae that's the piéce de résistance. 


Sony Computer Peripherals Ss ON®: 


For more information on the el sronee bundle call: int Products Marketing, Danville, CA (415) 820-8100; Intratec, Newport Beach, CA (714) 833-1315; Roy J. O'Donnel, Co., 
CO (303) 778-7575, Galaxy Sales Corp., Hialeah, FL (305) 620 7677; etre inc, een. IL (312) 74- 4500; 
Col plser Proce bal mse. NeWion Sees als. MA (617) 969-1152; Rll Sales, Columbia, MD (301) 995-181 Jay F Schude Associates, Ann Arbor, Ml (313) 665-6222. 
roid Associates, Eden Prawre, MN (612) 944-1121, Techrucal Products Sales, Inc, 
Lincoin, NE (402) 475.2115; Computer Marketing Group, Leonia, NJ (201) 947-3551, Better Sales and ghee dies oo < er, NY (716) 385-7954 Sales 


Marketing Assoc., Columbus, 
(614) 464-1506; Harrs Represent enlace) Portland, ‘OR (503) 227-7740, BSA Sales Corp., Greenville, 291, Miler and Associales, Richardson, TX (214) 437-5733. 
‘Actual savings may vary, as pncing s eslabished by parhapating dealers Free software available at parhcpating dealers. 
at ae errs A nhecc oe ee OETE cotineeae AutoSwitch ss a bacemark of Parackse Systems. EGA Paint 1s a trademark of RIX SoltWorks, Inc. 
Hercules 1s a trademark of Hercules Technology, inc tes repnimied with pernweson 
PC Mapatie aruary 1987 © Zi Communications Company: Personal Computing, September, 1966. B payoeuoesiny Compe Oc PC! World, September, 1986 © CW Commurecatons/inc. 
Because the computer industry lacks standards, Sory does not and cannot make any warranty or representabon with respect fo performance of ¢s mondors wih each and every software or hardware phon 
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lutely can’t live without long subdirectory 
names, and you run out of environment 
space, you can always use the SUBST 
command as shorthand in your AUTOEX- 
EC.BAT file. Subdirectories really work 
pretty much like individual disk drives. 
SUBST blurs the distinction. 

If you have a tangle of subdirectories on 
your hard disk like 


C: \ABLE\BAKER\CHARL IE\FOXTROT 
you could issue the SUBST command 


SUBST E: Cs \ABLE\BAKER\CHARLIE\FOXTROT 


before you issue the PATH command. 
Then the short path command 


PATH E: 


will tell DOS to include the subdirectory 
C: \ ABLE \ BAKER \ CHARLIE \ FOX- 
TROT in its path searches. This method 
cuts down on your typing and lets you treat 
long subdirectories the exact same way 
you'd treat drives. If you type 


DIR E: 


you'll see what files are included 
in C:\ABLE\BAKER\CHARLIE\FOX- 
TROT. You can also use this trick to copy 
files in and out of that subdirectory. And 
you can log into it just by typing E: at the 
prompt. Note that you can’t use a higher 
drive letter than E: unless you wam DOS 


beforehand in your CONFIG.SYS file | 


with the LASTDRIVE= command. And 
you can create such drives temporarily. 


SUBST E: /D 


will undo the substitution. But if you’re 
going to use this trick, read all the wam- 
ings in the SUBST section of the DOS 
manual. Commands like LABEL and 
BACKUP can cause problems with it. 
And SUBST is magic with programs like 
WordStar 3.x that can find their overlays 
on specified drives but not subdirectories 
(APPEND is even better). 

Notice that each of the subdirectories is 
preceded by a drive letter, C:. If all you 
ever do is use your C: hard disk and never 
log onto a RAMdisk or a floppy, you can 
omit this. A path such as 


PATH=\DOS ;\BIN 











would work just as well in that case. 
However, you should include the drive 
letters, because if you really want to boost 
performance you'll create a RAMdisk and 
copy your most frequently used pro- 
grams—and all your long complex batch 


| files—into it. 


SPEEDY DEVICES As every power 
user knows, a RAMdisk is a section of 
memory that some software has tricked 
DOS into treating like an additional physi- 
cal disk drive. RAMdisks are far faster 


| than even the fastest hard disks, since they 


contain no moving parts. The tradeoff, of 
course, is that RAMdisks are volatile; all 
data stored on them vanishes when you 
turn the power off or when the current in 
your wall socket hiccups. 


# RAMdisks are volatile; 
all data stored 

on them vanishes when 
you turn the power off. 


To install the free RAMdisk that comes 


with later versions of DOS, make sure the | 


DOS VDISK.SYS program is in your 
CDOS subdirectory and include a line in 
your CONFIG.SYS file that says 


DEVICE=C : \DOS\VDISK . SYS 


This command will set up a virtual 
drive D: with 64K of available space. If 
you want a larger RAMdisk, you can spec- 
ify the number of bytes at the end of the 
command. 


DEVICE=C:\DOS\VDISK .SYS 369 


would set up a drive D: that’s the same size 
as a standard double-sided floppy. Howev- 
er, IBM won't let you DISKCOPY into it. 
RAMdisk software from other manufac- 
turers, such as AST’s SUPERDRY, will 
let you use the DISKCOPY command. 
IBM’s VDISK driver will let you create 
multiple virtual disks, configure the sector 
size and number of directory entries, and, 


in the most recent versions of DOS, use | 


extended memory. 





The trick is to figure out which major 
programs, batch files, and utilities you use 
frequently and insert a cascade of com- 
mands in your AUTOEXEC.BAT file to 
copy those files to the RAMdisk. Then 
make sure your path includes this new 
drive. In the example we've been using, 
the path would now look like 


PATH=D:\;C:\DOS;C:\BIN 


Putting D:\ first means that the root di- 
rectory of the RAMdisk is the first place 
DOS will look. 

It’s smart to put all your batch files ex- 
cept the tiniest ones into a RAMdisk, since 
batch files execute one slow line at a time. 
Watching even a hard disk grind its way 
through a medium-sized batch file is no 
fun at alll. 

Let’s say you use three programs very 
often: CHKDSK.COM, a color-setting 
and screen-clearing program called 
C.COM, and BROWSE.COM. Your AU- 


TOEXEC.BAT file would contain the 


lines 


COPY C:\CHKDSK.COM D: > NUL 
COPY Ci\C.COM D: > NUL 
COPY C:\BROWSE.COM D:2.COM > NUL 


The > NUL at the end of each line gets 
rid of the ‘‘] File(s) copied’’ messages. 
Notice that the third line not only copies 
BROWSE.COM to D: but also renames it 
to Z.COM. That’s because Z is a lot easier 
to type than BROWSE, since Z is one let- 
ter long and happens to be at the lower-left- 
hand comer of the keyboard. 


SAFETY FIRST Most software pack- 
ages these days either come with instruc- 
tions that suggest creating one or more 
dedicated subdirectories, or have their 
own installation programs that do it auto- 
matically. 

However, these automatic installers 
can be downright dangerous. Some re- 
place your versions of AUTOEXEC.BAT 
and CONFIG.SYS with their own, when 
they really ought to modify yours rather 
than trashing them. Others hide files, 
which makes it difficult to remove subdir- 
ectories. 

You can get around the first problem by 
using the TYPE command or BROWSE or 
your word processor to examine the .,BAT 
and installation programs. If you see a 





PC MAGAZINE ® JUNE9, 1987 
217 


at) 





# HARD DISK ORGANIZATION 


s Some programs, 
in spiteful attempts at 
copy protection, 
install hidden files 
that you can’t see in 
directory searches. 


command that simply copies program ver- 
sions of AUTOEXEC.BAT and CON- 
FIG.SYS to your hard disk, you can use 
your word processor to adapt your existing 
files rather than watching them get 
trashed. 

A smart idea is to maintain a small sub- 
directory called \BAKUP containing noth- 
ing but your current versions COM- 
MAND.COM, AUTOEXEC.BAT, and 
CONFIG.SYS. Every time you update 
one of these, copy it to the \BAKUP sub- 
directory. Then when a program installs it- 
self destructively you can type 


COPY \BAKUP \ 
This is shorthand, you could have said 
COPY \BAKUP\*.* \ 


DOS thinks that when you tell it to per- 
form a task such as copying or deleting and 
you specify just the name of the subdirec- 
tory, you really mean, ‘‘do something to 
all the files in the subdirectory."’ So if you 
have a\BIN directory and you type 


DEL \BIN 


DOS assumes you want to wipe out every 
file in the subdirectory, just as if you had 


typed 
DEL \BIN\*. * 


In both cases it will warn you in its quirky 
way with the message 


Are you sure (Y/N)? 


Keeping duplicates of your important 
root directory files ina \BAKUP subdirec- 
tory is also a good idea if you try to get too 
tricky. While DOS usually pauses to wam 





you if you try to delete all the files in a di- 
rectory, you can sidestep the protection. 
Execute either of the commands 


FOR ZA IN (*.*) DO DEL ZA 
or, alternatively, 
ECHO Y ! DEL * * 


and DOS will merrily wipe out every last 
nonhidden file. The syntax for the above 
FOR...IN...DO command is correct if you 
type it in at the DOS prompt (be careful if 
you try this). But if you want to use it ina 
batch file, replace both single % signs with 
double %% signs (and be even more care- 
ful). 

Hidden files can be a real problem with 
subdirectories. Few users end up keeping 
the same subdirectory structure for very 
long. Most end up cutting and pasting 


branches of the tree as they get more so- | 


phisticated or desperately short of space, 
or when they replace applications pack- 
ages with newer ones. 

The RD command removes subdirec- 
tories, but only when they’re empty. If 
you've left even one file or lower-level 
subdirectory in them, you won't be able to 
expunge the subdirectory. 

Some programs, in spiteful attempts at 
copy protection, install hidden files that 
you can’t see in normal directory searches. 


| Ifyou try to remove a subdirectory that you 


think is empty and you see a 


Invalid path, not directory, 
or directory not empty 


message, first check to see if you've left 
any subdirectories branching off the one 
you want to get rid of. If so, you have to 
move or erase the contents of those lower- 
level subdirectories first, then use the RD 
command to remove them. 

If there aren’t any files or lower-level 
subdirectories, some nasty application has 
probably planted a hidden file there. You 
can check on this by executing the 


CHKDSK /V | MORE 


command, which will show all the files on 
your disk a screenful at a time, including 
the hidden ones. Then use Charles Petz- 
old’s ATTR.COM program (Program- 
ming/Utilities Volume 5 Number | 1) to 
unhide the file, or type in the following 





script using a pure ASCII word processor. 
Name it UNHIDE.SCR and be sure to hit 
the Enter key at the end of each line, espe- 
cially the last one (with the Q). Also, be 
sure to leave blank lines above the line 
with the RCX and the line with the W: 


N UNHIDE. COM 

A 

MOV BX,8) 

INC BX 

CMP BYTE PTR [BX],29 
JZ 193 

MOV DX,BX 

INC BX 

CMP BYTE PTR [BX],D 
JZ 116 

CMP BYTE PTR [BX],? 
JNZ 19B 

MOV BYTE PTR [BX], 
MOV CX, 2) 

MOV AL,1 

MOV AH, 43 

INT 21 

INT 29 


RCX 
24 


W 

N HIDE.COM 
Allg 

MOV CX,27 


W 
Q 


Then put UNHIDE.SCR on the same 
directory as DEBUG.COM (or make sure 
that DEBUG.COM is in a subdirectory 
that you included in your PATH com- 
mand) and type 


DEBUG < UNHIDE.SCR 


This process will give you two new util- 
ities to put in your \BIN subdirec- 
tory—HIDE.COM and UNHIDE.COM. 
To hide a file called BONE, just type 


HIDE BONE 
and to unhide it, type 
UNHIDE BONE 


One last word of warning. Some partic- 
ularly evil programs not only hide a file to 
prevent unauthorized copying, but scram- 
ble the way DOS keeps track of it. If you 
unhide it and then delete it, you may end 
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up with a nastily scrambled hard disk. To 


avoid this potentially disastrous problem, | 


don’t buy copy-protected software—and 
back up often. 


SUBDIRECTORY NAVIGATION It’s 
easy to create new subdirectories and 
move around inside existing ones if you 
have the right tools handy and follow a few 
simple rules. 

The first rule is to remember that when 
you want to move up—toward the root di- 
rectory—all you have to do is type the sim- 
ple command 


cD .. 


(or CD..) to jump you to each successive 
parent directory. However, when you fi- 
nally land in the root directory, you can’t 
move up any other levels, so trying to do 
so will produce an **Invalid directory’’ 
message. 

What makes this especially easy is the 
F3 key. If you're in a subdirectory five lev- 
els deep called 


LEV 1\LEV2\LEV3\LEV4\LEV5 


(you will be able to tell this by looking at 
the C:\LEVI\LEV2\LEV3\LEV4\ 
LEVS: prompt that your PROMPT $P: 
command displays) and you want to jump 


back to the root directory, you can do this | 


the easy way, by typing 
cD \ 


or you can jump upward a level at a time by 
typing 
cD.. 


once and then tapping the F3 key four 
more times. Each time you do, DOS will 
repeat the earlier command, and since that 
command is CD.. it will bounce you rapid- 
ly rootward. 

(Get to know the F3 key, since it’s a 
real labor saver. For instance, if you're 
creating a lower-level subdirectory with 
the MD command, and you make a typing 
mistake and end up creating one that’s 
spelled wrong, all you have to do is imme- 
diately type an R and then hit F3. This will 
send DOS an RD (Remove Directory) 
command to eradicate the erroneous one 
you just created, The syntax of making and 
removing directories is identical except for 
the first letter of the command, and once 





"BATMAKR1.BAS -- by PC Magazine -- 

‘This creates easy subdirectory switcher files 
"Before you use this, get into DOS and type: 

iy 


t* chkdsk / v | find "Dir" > tempfile 
e 


"For this to work properly, make sure each 
subdirectory has its own unique name. 


"To switch between subdirectories in DOS, 


type 


' name of the subdirectory WITHOUT the CD\ 
' prefix, and WITHOUT the long PATHname 

‘ that usually precedes it. 

‘Por instance, to switch to \DOS\BIN, just 


‘ type: BIN 
ON ERROR GOTO 380 


' --- read raw file, truncate left end of each line 
OPEN "tempfile" FOR INPUT AS #1 
IF EOF(1) THEN 378 ELSE LINE INPUT #1,A$ 


AS=RIGHTS(AS$,LEN(A$)-12):IF AS$="\" THEN 276 
FOR A=LEN(A$) TO 1 STEP -1 


IF MIDS(AS$,A,1)<>*\" THEN 328 


NEXT 


GOTO 276 





NMS=RIGHTS(A$,LEN(A$)-A)+°.BAT":GOTO 338 


PRINT "Creating ";NMS$;" batch file...” 
OPEN NM$ FOR OUTPUT AS #2 
PRINT #2,"CD"+AS;:CLOSE #2 


CLOSE:KILL “tempfile.":PRINT:LIST 168-238:END 
IF ERR=53 THEN LIST 128-148 ELSE ON ERROR GOTO 86 





Figure 3; PC Magazine’ s BATMAKRI BAS program is designed to create individual batch files 
that let you juanp around your subdirectory tree structure by typitg in just the subdirectory name 
without the loug pathnaine that usually precedes it, Before ruuning BATMAKRI, make sure 
CHKDSK.COM aud FIND.EXE are on your disk (or are in subdirectories you've included in your 


PATH command) and twpe CHKDSK / V | FIND ''Dir'' > TEMPFILE 


you type in the new first letter, F3 will 
dredge up the rest.) 

To move in the other direction, down 
from the root directory to LEVS, you 
could, of course, simply type 


CD \LEV1\LEV2\LEV3 \LEV4\LEV5 


You can't type 
CD \LEVS 


since that would tell DOS to jump you into 
a subdirectory called \LEVS that was just 
one level down from the root directory. 
The real name of the \LEVS subdirectory 
above is not \LEVS, it’s \LEVI\LEV2\ 
LEV3\LEVA\LEVS. 


Another way to get there from the root | 


directory is by using the relative version of 
the CD command to bounce you up one 
level at a time. Note that since DOS keeps 
track of each subdirectory by its full path 
name rather than just its particular branch 





on the tree, you could have a path like 
C: \SHARE\AND\SHARE\ALIKE 
since the subdirectory 
C:\SHARE 
is utterly different from 
C: \SHARE\AND\SHARE 


One is a single level down from the root 
directory, while the other is three levels 
down. However, having similar names 
like this is confusing and is a bad idea, for 
an important reason we’ll see later. 

To go from the root to the lowest branch 
one level at a time, you'd type 


CD SHARE 
CD AND 

CD SHARE 
CD ALIKE 


When you're on one branch of a tree, 
it’s easy to bounce around from one sub- 
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directory to another on the same level. If 
you have a tree that looks like 





and you're currently in \FRUIT\APPLE 
and you want to jump to \FRUIT\GRAPE, 
you can type in 

CD ..\GRAPE 


since the .. is shorthand for the parent di- 
rectory (\FRUIT). 

But jumping from one deep branch of 
your subdirectory structure to a completely 
different branch can be a bad typist’s 
nightmare. 

If you’re currently logged into 


\FRUIT\PEACH 
and you want to jump to 


\PROGS\STAR\VER3 \MEMOS\MERGER 
you'd normally have to type in 
CD \PROGS\STAR\VER3 \MEMOS\MERGER 


Awful. But there’s a far easier trick. If 
your hard disk is set up properly, you can 
simply type 

MERGER 


and DOS will zap you there. 

The trick is to create either a slate of 
small batch files or one big, big batch file 
to do all the switching. If you had a batch 
file called MERGER.BAT on your hard 
disk, in a subdirectory included in your / 
PATH, with the contents 


CD \PROGS\STAR\VER3 \MEMOS\MERGER 


typing MERGER would execute the batch 
file, which would in turn execute the prop- 
er thomy CD command. This is why it’s a 
good idea to have subdirectories that avoid 
confusingly similar names. 





You can create a new batch file every 
time you issue an MD to create a new sub- 
directory. Or you can min one of the pro- 
grams in Figures 3 and 4. The program in 
Figure 3, BATMAKRI.BAS, creates lots 
of small individual batch files. The one in 
Figure 4, BATMAKR2.BAS, creates one 
big batch file. Each has its advantages and 
disadvantages. 

It’s far faster to have individual batch 
files, since they execute quickly. But even 
though each batch file may be only 20 or 
30 bytes long, each takes up whatever the 
minimum cluster size is on your hard disk. 
On an XT running under DOS 2.x, this isa 
mind-bending 8K. On an AT under 3.x, 
it’s a more manageable 2K. Put a hundred 
of these small files on your hard disk and 
you Start chewing up valuable real estate. 

The advantage of using one big file is 
that it takes up far less space. The severe 
disadvantage is that it executes ponderous- 
ly slowly. This is because one big batch 
file has to test your input and match it 
against all the subdirectories on your disk 
to see which one to switch to. Batch files 
execute one slow line at a time, so on a 
slow XT hard disk the process can take 10 
or 20 seconds if the subdirectory you want 
is at the very bottom of the list of tests. If 
you are tight for space and want to use the 
one-big-file method, put a command in 
your AUTOEXEC.BAT file to copy this 
subdirectory switcher to a RAMdisk, and 
fun it from there. 

The other real advantage of having 
small individual files is that they’re more 
forgiving about typing mistakes. If you tell 
the long batch file to switch to a subdirec- 
tory that doesn’t exist, it has to check the 
one you entered against its entire list, 
which means chugging its way one line ata 
time through every test. And, while the 
one long batch file does at least check for 
all uppercase and all lowercase entries, it 
doesn’t test for mixtures of upper- and 
lowercase. It could handle lowercase user 
input such as 


merger 
or uppercase input like 
MERGER 


but not Merger, or MErger (a common 
typing mistake) or something like MeRg- 
Er. That’s because this method uses re- 





placeable parameters, and DOS retains the 
case of your typing exactly. 

With the individual file technique, 
you're typing in a command (the name of a 
file, actually) rather than a replaceable pa- 
rameter. DOS automatically translates 
commands into all uppercase for you. You 
should use the shorter individual system if 
at all possible. 

Both versions work from a list of sub- 
directories you create by typing 


CHEDSK /V > | FIND "Dir" > TEMPFILE 


The /V switch tells CHKDSK to list all 
the files on your disk, including subdirec- 
tories, which are simply files that DOS 
codes a special way. DOS then pipes the 
CHKDSK output through its FIND filter, 
discarding every line that doesn’t have the 
letters ‘‘Dir’’ in them. This eliminates all 
conventional files and blank lines, as well 
as the normal CHKDSK report on the 
number of hidden files and bytes free. 

The longer version creates a single 
-BAT file to handle all the subdirectory 
switching. If all you had on your hard disk 
were a root directory and two subdirector- 
ies one level down, \DOS and \BIN, the 
contents of S.BAT would look something 
like this: 


ECHO OFF 

IF t1@==@ GOTO ERROR2 
IF %l==DOS goto DOS 
IF tl=2sdos goto DOS 
IF %l==BIN goto BIN 
IF tl=sbin goto BIN 
GOTO ERROR1 

3:DOS 

cD c:\pos 

GOTO END 

:BIN 

cD C:\BIN 

GOTO END 

:ERRORL 

ECHO Subdirectory $1 not found. 
ECHO Try again. 

GOTO END 

:ERRDR2 

£CHO You must enter a subdirectory 
ECHD name after %@ 

: END 


Both versions require that you have 
CHKDSK.COM and FIND.EXE on your 
current directory, or in a subdirectory that 
you've included in your PATH. Once 
you’ve run the CHKDSK/V command 
mentioned above, rin BATMAKR2.BAS 
to create the long S-.BAT file. 

If you enter just the name of the batch 
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» BATMKRI.BAS 
creates shorter files 
that work far faster 
than the long S.BAT. 


file you just created, S, with no subdirec- 
tory after it, the 


IF %1@==@ GOTO ERROR2 


line will jump to to the ERROR2 error 
message. The %0 in this message is a spe- 
cial replaceable parameter that prints the 
name of the batch file itself in place of the 
%9. If you change the name of the batch 
file to something like SWITCH.BAT, this 
device will handle the new name. 

BATMAKR2 automatically creates 
both a lowercase and an uppercase test. If 
you entered 


S DOS 
or 
5S dos 


either would jump the program to the 
:DOS label. The line immediately follow- 
ing the label switches to the \DOS subdir- 
ectory and then jumps the program to the 
END label so it exits. There are other fast- 
er ways to exit, such as having the batch 
file execute another short batch file, but the 
delay isn’t all that bad on a RAMdisk, and 
you really shouldn’t run this on anything 
else. 

If you enter a subdirectory name that’s 
not in the list of tests at the beginning of the 
program, you'll jump to the :ERROR | Ia- 
bel, which uses the %! replaceable param- 
eter to tell you it couldn’t find the directory 
you specified. 

BATMAKRI.BAS in Figure 3 is 
shorter and creates shorter files that work | 
far faster than the long S.BAT. After you | 
run it, to change to \BIN you'd just have to | 
type BIN. 

These programs don’t offer any fancy 
way to jump back to the root directory. Af- 
ter all, CD\ isn’t that hard to type. And if | 
you're really rabid about it, you can al- | 
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‘BATMAKR2.BAS -- by PC Magezine -- 

‘Thie creetes eeey eubdirectory switcher filee 
* (And puta them all in one very long file.) 
‘Before you wee this, get into DOS end type: 


. chkdak / v | find "Dir" > tempfile 


‘Por this to work properly, make eure eech 
3 aubdirectory hae ite own unique name. 


'To switch between eubdirectoriee 


in DOS, type 


" S end then the name of the subdirectory 


e WITHOUT the "CD\" prefix, end 
. Tong PATHname that usually 
‘For inatence, to switch to \pos 
S BIN 

‘DON'T run S.BAT on e floppy dick. 
: reeulte, run it on e RAMdiak 


DIM BS{308) poe sane) oP$ (308) 
ON ERROR GOTO 6 


WITHOUT the 


recedea it. 


IN, type: 


For beet 
you've PATKed to. 


' --- reed raw file, truncete left end of each line -~- 


OPEN "tempfile" FOR INPUT AS #1 


IP EOF(1) THEN 430 ELSE LINE INPUT @I 


B$(K) =RIGBTS(AS,LEN(AS)-I0):IF BS( 
POR A=LEN(BS(K)) TO I STEP -1 


Katee THEN 320 


IF MID§(BS{K),A,1)="\" THEN C$(K) =RIGHTS(BS(K) -LEN(BS(K))-A):GOTO 380 


NEXT 

* --= creete lowerceee vereion of 
FOR D=1 TO LEN(CS$(K)) 

FS(K)=F$(K) +CHRS(ASC(MIDS(C$(K) ,D, 
NEXT 

Rek+l: GOTO 320 


OPEN "S.BAT" FOR OUTPUT AS 
PRINT ¢2,"ECHO OFF" 

PRINT #2,"IF t1@==@ GOTO ERROR2" 
FOR A=1 TO K-1 

PRINT #2,"IF tla=";C$({A);" 
PRINT €2,"IP tl==";FS{A);" 
NEXT 

PRINT #2,"GOTO ERROR1" 


goto "; 
goto "; 


eech teet --~ 
1)) OR 32) 


c-- write upper~ and lowercaee teete to S.BAT --~ 
#2 


CS{A) 
CS(A) 


* --- write actual CD inatructiona to S.BAT --- 


FOR A=1 TO K-1 

PRINT €2,"%3"+CS(A) 

PRINT #2, Bete AE bake 
PRINT #2,"GOTO EN 

NEXT 


PRINT #2,%:ERROR1" 


PRINT #2, “ECHO pubdirectory 81 not found. 


PRINT 
PRINT 
PRINT 
PRINT 


#2,°:END* 


CLOSE: KILL "tempfile.*:PRINT: LIST 


write error-handling end ending routinee to S.BAT --- 


Try sgein.* 


#2, *ECHO You muat enter e subdirectory name after t0" 


cleanup and error routine --- 


170-260:END 


IP ERR=S3 THEN LIST 136-150 ELSE ON ERROR GOTO 6 


Figure 4: PC Magazine’ s BATMAKR2.BAS program is designed to create one master S.BAT batch 
file to switch subdirectories by typing in the subdirectory name after S. Note the difference from 
BATMRKRI BAS, which creates small individual files. Run S.BAT from a RAMdisk for best 
performance. Before running BATMAKR2, make sure CHKDSK .COM and FIND.EXE are on 
your disk (or are in subdirectories you've included in your PATH command) and type 
CHKDSK/Vt FIND ''Dir’' > TEMPFILE 


ways create a ROOT.BAT batch file that 
executes this for you. 

But how do you know what directories 
are on your disk? 

Simple. Just redirect the output of 
VTREE into a file called VTREE.PIC 
with the command 


VTREE > VTREE.PIC 


198 


and then create a small batch file called 
V.BAT: 


COPY CON V.BAT 
BROWSE VTREE. PIC 


Hit the Enter key after each line, and 
when finished, hit the Fé function key and 
then the Enter key one more time. 

Redirect the output of VTREE into 
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AT&T and ali 
compatibles. 
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Enhanced 
Keyboard runa 
only on their 
new XT's, ATs 


and ignores 
their inatalied 


Switch allows you —— 
to swap position of 
Ctrl and Caps lock. 
IBM moved Ctr to 
bottom row, you have 
no choice! 


automatic 
oparation. 


TURBO-101 ENHANCED KEYBOARD 


















Caps, Num and Separate 
Scroll Lock dedicated 
indicator lights. Numeric Pad 
IBM has no lights with enlarged 
on their XT. Enter key, four 
S| Arithmetic 


for the 10 million PC users IBM just ignored! 


18M just announced their new 
tedesignad “standard” keyboard for par- 
sonal computers. There's only ona problam. 
it won't work on your IBM computar If it 
was purchasad prior toJuna 1988 or on any 
PC compatibla purchasad at any tlmal 


Notto worry. Our new Turbo-107 Enhanced 
Keyboard givas you the layout and en- 
hancaments of the IBM with some logical 
improvemants (saa abova photo). And it 
works on your existing PC, XT, AT, PCjr, 
AT&T, Epson and virtually ail compatiblas! 


Get Boriand’a Turbo Lightning = 

For FREE! 

To really turbocharge 

your productivity, we are 

Including, tree-ol-charge, 

Borland's red-hot Turbo 

Lightning software with 

aach keyboard. Now, 

whan using SidaKick, WordPerfect, Micro- 

soft Word, 1-2-3 or most popular programs, 

our Turbo-101 Keyboard will check your 

spelling as you type, gives you Instant 

access to Random Housa’s 80,000-word 

Concise Dictionary and 60,000-word 

Thasaurua and much, much moral 
“Lightning's good enoagh to make 
Programmers and users cheer, executives 
of other software compantes weep," says 
Jim Seymour of PC Week. Sold separately, 
Turbo Lightning retails for $99.95! 


our 
™ datadesk” 


INTERNATIONAL 


7650 Haskell Avanua 
Van Nuys, California 91406 (818) 760-1673 
‘Turbo-101 ia s tragemark of DataDesk Internationa! Turbo Lightning ss 


trademark of Boriand international IBM snd i8M AT are repiatered trade- 
marks of International Business Machines, Inc. 


DEALERS CIRCLE 140 ON READER SERVICE CARD 
END USERS CIRCLE 141 ON READER SERVICE CARD 


credit card orders cail 


(800) 826-5398 


in CA call 
(800) 592-9602 


The Turbo-101 ie the best data entry tool 
eince the pencil! 

For usars of spraadshaats like 1-2-3, tha 
Turbo-101's saparete cursor controls and 
numaric kaypad makes antaring numaric 
data into calls and moving from celi to call 
as natural as moving your fingars. And for 
word-procassing, the ‘Selactric’ typewritar 
layout makes tha Turbo-101 as easy to 
use as a pencil; and with the extra large 
Entar, Shift & Control Keys, you'll maka so 
few mistakas, you won't avan need an 
arasar! 


SPECIAL OFFER! 


ONLY $149.95° FOR BOTH 
KEYBOARD & SOFTWARE 
Includes 30-day money back 
and 2 year full warranty. 
prove that we don't ignore you 


programs 
by themeelvee! Now, if you're 
still feeling ignored, you can 
always do what you-know-who 
wants you to do...and buy 
anew computer to get their 
keyboard! 


‘Price does not include adaptor 
Gables required by certain compet: 
ibles © A Limited offer—pnce subject 
fo change without notification 


Up to now, DetaDesk internations! may be one of 
the best kept secrets, but here's what's being seid 
ebout our first end-user Keyboard/Borland 
software bundle: 
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Jobe C. Dvorak, 

infoWorld Mar 86. 
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exbihited hy thetr regaiar 
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May 86 
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a stardy and haadsome key- 
hoard that bas tactile re- 
apoase...ts the bardware 
hargaia of the year" says 
Charies Hamble, Oregoaiaa 
jan &6 


“The best part of the hey- 
hoard is the way 46 feets. It's 
ideat! Aad fast. ive aever 
worked caa keyboard sel 
a aicer toack.” 

Gustaess Compater Digest 
6 


“Ut's a good keyboard. Good 
feet: the heys have tactile 
Seedback. No mash at ail. 

This is aboat as good a key- 
hoard deai as yoa're tikely 
tofiad...J bave ahsolatety ao 
besitatioa ta recommead- 
lag the Modet PC8700." 
Jerry Poarnelig, 
fyte Magaziae Sept. 86 


“This keyboard is neat to 
iype oa aad feets solid. I¢ 
has tactile feedback heys...7 
can type mach faster oa it,” 
Test Driee Scorecard: 
DataDesk- 10 Key Troaics-9 
Tetecoaaect Magaziae 

May 86 














# HARD DISK ORGANIZATION 


' CD.BAS -- makes C. Petzold’s NEXT.COM, DOWN.COM and UP. COM 
CLS:PRINT "Checking DATA; please wait...” 
DIM 8(12):FOR A=1 TO 12:READ &(A):R=R+S(A) :NEXT 


IF R<>17789 THEN PRINT "ERROR IN LINE 260 -~ REDO 


";END 


FOR Bel TO 12:FOR C#l TO 16:READ A§$:T=T+VAL("&B"+A$) :NEXT 


IF &(B)<>T THEN PRINT "ERROR LINE" 3B*10+266;° 


T=0:NEXT:RESTORE 270 


~~ REDO":END 


OPEN “NEXT.COM" AS #1 LEN=1:FIELD #1,1 AS D$ 
FOR B=1 TO 129:READ AS$:LSET DS=CHRS$(VAL("&B°+A$)):PUT #1 
NEXT:CLOSE: PRINT "NEXT.COM CREATED" 


OPEN "“DOWN.COM" AS 


#1 LEN@1:FIELD #1,1 AS D§ 


FOR Bel TO 44:READ AS$:LSET D$=CHR$(VAL("&B°+A$)):PUT #1 
NEXT: CLOSE: PRINT "DOWN.COM CREATED® 


OPEN 


*"UP.COM® AS #1 LENel:FIELD #1,1 AS D§ 


POR Bel TO 15:READ A$:LSET DS=CHRS$(VAL("&B"+A$)):PUT #1 


NEXT:CLOSE: PRINT "UP.COM CREATED" 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 


B54 1655 (276251701, 1538; 1228, 199151 982 al 9; 21158, 1 039/926 
EB, @D,90,2E,2E,@0, 2A, 2E, 2A,08,81,01,00,00,00 

81,01, 2A,D2,B4,47,CD,21,80,3E,81,01, 
2B, C9,AC,GA,CO,74,0D, 41 -3C,5C,75,P6,2B,C9 ,89,36 
GA, 61,EB, EE,89 ,0E,0C,01,BA,03,01,B4, 3B, CD, 21,BA 
86 ,01,B9,10,00,B4,4E, CD, 21,72,/34,B4,4F,£6,06,95 
00,10,74,F3,80,3E,9E,09,2E,74,EC,80,3E,0E,01,08 
75,16 ,BE,9E,00,8B,3E,0A,01,8B,8E,0C,01,F3,A6,75 
D6,C6,06,0£,01,01,EB,CF,BA,9E,00,B4,3B,CD,21,CD 
20,£B,05,98,2A, 2E, 2A, 00,BA,03 ,01,B9,10,08 

CD, 21,72,17,B4,4F,F6,06 ,95,00,10,74,F3,8 
00,2E,74, EC,BA, 9E,00,B4,3B,CD,21,CD, 20, EB, 04, 
2E, 2E,00,BA, 03,01, B4,3B,CD,21,CD, 20,00, 69,00,60 


774,68,FC 








Figure 5: Charles Petzold’s program to create NEXT.COM, DOWN.COM, and UP.COM 
utilities, which let you navigate easily through your subdirectories. 


VTREE.PIC every time you create a new 
subdirectory or remove an existing one. (If 
you want, you can create another batch 
file, called UPDATE.BAT, that does this 
for you and even puts the VTREE. PIC out- 
put file into the proper subdirectory.) 
Then, assuming BROWSE.COM and 
V.BAT are in a subdirectory that you’ve 
included in your PATH, each time you 
type 


v 


you'll see an instant graphic representation 
of your subdirectory tree structure. You 
can use the cursor and PgUp/PgDn keys to 
move around in the tree. Hitting Esc will 
return you to DOS, where you can switch 
to the target subdirectory by using one of 
the two BATMAKR methods described 
above. 

If you don’t have BROWSE.COM 
handy and your subdirectory tree is fairly 
short, you could substitute the command 


TYPE VTREE.PIC | MORE 


for the line BROWSE VTREE.PK. 

An even better adaptation of this meth- 
od is to use SideKick’s notepad as a win- 
dow that displays the VTREE.PIC file as 
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the default. Store VTREE.PIC in your 


_\BIN subdirectory. Bring up SideKick’s 


main menu, and type F7 or S for the Setup 
menu. Type in \BIN\VTREE.PIC as the 
new Notefile name and hit F2 to save this 
as the default. Then whenever you pop up 
SideKick and select the notepad, the graph- 
ic representation will jump onto the 
screen. For best results, hit QG, which 
turns on the graphics line characters that 
connect the subdirectories. 

Charles Petzold has written three very 
short utilities, called UP.COM, DOWN 
.COM, and NEXT.COM, that can move 
you effortlessly around your subdirectory 
tree. To create these, run the CD.BAS pro- 
gram in Figure 5. 

UP.COM is a lot like the command 
CD.. except that if you keep tapping CD.. 
you'll eventually get to the root directory 
and receive the ‘‘Invalid directory’’ mes- 
sage mentioned earlier. When UP.COM 
reaches the root directory it just sits there 
silently. 

DOWN.COM takes you in the other di- 
rection, away from the root. NEXT.COM 
moves you sideways. Try them. You’ll 
like them. NEXT is especially useful when 
you type it in the first time and then just 





lean on the F3 and Enter keys to meander 
up and down the branches of your subdir- 
ectory tree. 


FINDING YOUR WAY = While these util- 
ities will make it a breeze to find any sub- 
directory and jump into it, they don’t help 
you find files in your subdirectories. 

You can, of course, create a small batch 
file called FFIND. BAT: 


ECHO OFF 


IP t1@e=@ GOTO ERROR 
CHKDSK / V | FIND "1" 
GOTO END 


: ERROR 
ECHO You didn't specify a filespec 
: END 


This short file will launch CHKDSK / 
V into uncovering every file on your hard 
disk and filter out every filename that 
doesn’t contain the string of characters that 
you specified. If you enter 


FFIND BAS 


FFIND.BAT will print a list of every 
file that ends in a BAS extension, as well 
as any file with the letters ““BAS’’ any- 
where else in the filename, such as BAS- 
COM.LIB or BASEBALL.BAT. 

But FFIND.BAT is slow, especially on 
a nearly full hard disk, since it has to pipe 
hundreds or thousands of filenames 
through a filter and create temporary files 
while it does so. 

A better choice is to use Michael J. 
Mefford’s SEARCH.COM utility (Pro- 
gramming/Utilities, Volume 6 Number 4), 
which can search for text inside files as 
well as the filenames themselves. Or, type 
in the WHERE.BAS program in Figure 6, 
which will create a file called WHERE 
.COM. To use WHERE.COM you must 
follow it with a legal DOS filespec. While 
FFIND. BAT lets you get away with enter- 
ing fragments of filenames, WHERE 
.COM insists on using full and legal file- 
names 


WHERE COMMAND .COM 
or wildcards, as in 
WHERE *.COM 


FINE-TUNING YOUR SYSTEM While 
DOS limits the number of files you can 
shoehom into the root directory, and smart 
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# One final pearl of 

wisdom is obvious but 
bears repeating. Think 
before you FORMAT. 


users know to keep their root directories 
small, the number of files in each of your 
subdirectories is limited only by the 
amount of space on your disk. 

But it’s not wise to let your subdirector- 
ies get too big, unless you have an easy 
way to back them up. 

The DOS BACKUP and RESTORE 
commands aren’t very slick, but they’re 
free and can split large files up and spread 
them over several disks. You can back up 
incrementally, by having BACKUP copy 
only files created or changed after a certain 
date or modified since the last time you 
backed up. You can tell BACKUP to dig 
down into your subdirectory structure and 
can have it overwrite earlier versions or 
add the new version along with the old. 

But BACKUP should format brand- 
new disks automatically, which it does 
only in DOS 3.3. And it changes backed- 





up programs slightly so you can’t just run | 


them unless you first RESTORE them. 
You have to be careful (and use the /P 
switch) when you’re restoring files backed 
up with earlier DOS versions so you don’t 
write the wrong system files onto your 
hard disk, though Version 3.3 protects you 
from this. 

Because of all this heartache, many us- 
ers keep their subdirectories small enough 
so each can be copied onto a single floppy 
disk. And they’re starting to discover the 
terrific DOS 3.2 XCOPY command as a 
better way to create backups. If you work 
with large files, you have to either grit your 
teeth and use BACKUP, or buy a tape 
drive or Bernoulli Box. 

Do get into the habit of backing up reg- 
ularly. The moming you tum your system 
on and hear a sound like a wrench in a 
blender, you’ll be glad you did. 

Backing up just the files you changed or 
added recently is better than not backing 
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108 * Program for creating WHERE. COM 
CLS:PRINT "Checking DATA; please wait...” 


118 


FOR B=] TO 27:FOR C=] TO 16:READ A$:TTL=TTL+VAL ("&B"+A$) NEXT 


READ 


PRINT "DATA ERROR IN LINE";B*19+190;° 


S:IF SeTTL THEN 158 
-- REDO" :END 


TTL#®@ :NEXT: RESTORE 


OPEN 


"WBERE.COM" AS #1 LENel:FIELD #1,1 AS D$ 


POR B=] TO 27:FOR C=1 TO 16:READ 


LSET 


AS 
DS=CHR$(VAL("°&GH"+A$))sPUT #1:NEXT:READ DUMMY$:NEXT 


CLOSE:PRINT "WHERE.COM CREATED® 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 





FC, BF, 79,82,BE,81,00,AC,3C,0D,74,1E, 3C, 28,76 ,F7 1733 
80 ,3E,5C,80,00,74,06,AC,AC, 3C, 20, 76,06, AA, AC, 3C, 1366 
20,77,FA, A9,SC,09,8A,CO,75,06,B4,19,CD,21,FE, CO,1867 
80,06, 27 ,02,BA,76 ,82,BB, 2A,02,£8,16,00,80,3E,06,1162 
02,FF,75,0D,BB,02,00,B9,1A,00,B4,40,BA,87 ,02,CD,1559 
21, CD, 20,52,BE,79,02,E8,86,00,33,C9,E8,60,00,72,1725 
OD, E8,85 ,60,E8,6D,80,72,05,E8,7D,80,EB,F6,5A,52,1048 
BE, 23 ,02,£6,6A,00,B9,10,00,£8,43,00,72,3F,0B,F2,1623 
F6,44,15,10,75,0D,£8, 4B, 00,72,32,88,F2,P6,44,15,1668 
10,74,F3,88,7C,1E,2E,74,ED,57,53,8B,F2,83 ,C6,1E,1966 
8B, PB, AC, AA, BA, CO, 75, PA, 8B, DF, AA, C6, 47,FF,5C, 8, 2681 
Al, FF,5B,5F,C6,07 ,00,B4,1A,CD, 21, EB, C9,5A,C3 51,2053 
83,C2,2C,B4,1A, CD, 21,8B, EA,B4, 4E, BA, 27 ,02,CD, 21,1989 
8B,D5,59,C3,8B, EA,B4, 4F,BA,27,02,CD, 21,8B,D5,C3, 2288 
8B, FB, AC, AA, BA, CO, 75, FA, C3,88, EA, 88 ,7E,1E, 2E,7 4, 2315 
22, BA, 27 ,82,32,CB,A2,86,02,06,87,97,E8,15,08,97,1497 
88 ,07,08,DS,83,C2,1E,E8,0A,00,B4,09,BA,9F,02,CD,1833 
21,6B,DS,C3,8B, F2,B4,02,AC, 8A, D8,CD, 21, AC, 9A, CB, 2273 
75,F7,C3,2A, 2E, 2A, 00, 40,3A,5C, 00,00 ,88,80,00,00,903 
08, 00,00,00,00,00,00,00,00,00,00,80,00,00,00,00,0 
00, 00,00,08,00,00,00,08,00,00,00 ,00,08,00,06,08,0 

00 ,00,00,00,00,00,00,00,00,00,00,00,00,00,80,00,0 
08,00,00,00,00,08,00,00,00,00,00,80,00,00,00,00,0 
00,06,00,00,00,00,00,00,08,2A,2E,2A,00,00,00,00,130 
08 ,00,00,00,00,00,FF,4E,6F,20,6D,61,74,63,68,69,1106 
6E, 67, 28 ,66,69,6C,65,73,28,66,6F,75,6E,64,2E,0D,1407 
OA, 24,08,00,00,00,00,00,00,00,00,00,00 ,08,00,00,46 


























Figure 6: Program to create WHERE.COM file finder. 


up at all, but when your hard disk goes 
south, you'll have to spend days putting all 


| the little puzzle pieces back together. It’s a 


good stopgap measure, but nothing beats 
making complete archive copies. 

A real advantage to backing up every- 
thing at once is that you'll be able to 
streamline your file structure and end up 
working far faster. The routine process of 
adding to and editing down your files each 
day ends up sowing little file fragments 
more or less ai random over the surface of 
your disk. 

You should periodically copy all your 
files to a backup medium (and get rid of the 
duplicates, .BAK versions, and dead data 
in the process), reformat your hard disk, 
and then copy everything back. You'll no- 
tice an immediate improvement in speed. 
When you do this, put the subdirectories 
that you PATH to at the very beginning of 
your directory by making sure they’re the 
first ones you copy to the newly formatted 
disk. 


One final pearl of wisdom is obvious 
but bears repeating. Think before you 
FORMAT. Even though the latest ver- 
sions of DOS make you type in a Y and 
then hit the Enter key before letting it go 
ahead and wipe everything out, late at 
night you may misinterpret the question or 
hit a Y when you mean N, or have some 
aberrant and lethal combination of JOIN, 
APPEND, and SUBST bubbling away un- 
der the surface that steers an innocent flop- 
Py request into a joll of panic. 

A few seconds into the formatting pro- 
cess the hard disk FATs and directories get 
zeroed out, and any attempt at resurrection 
is only a best guess. It is possible to bring 
much of your data back to life with a utility 
like Mace’s or Norton's, especially if you 
let Mace park a copy of your FAT ahead of 
time. But don’t tempt fate. 

If you’re working on something time- 
sensitive and critically important, stop fre- 
quently while you're working and make a 
working copy on a floppy. It is possible to 
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f you don’t have the time or inclination 

to assemble programs that will main- 
tain your hard disk directories, a com- 
mercial hard disk manager might be the 
solution to your storage management 
problems. 

A variety of programs that tend to be 
grouped into the category of DOS shells 
can help to manage the arrangement of 
the subdirectories on your hard disk. 
Many of these programs extend DOS’s 
utility and allow deletion, file moves, 
and subdirectory creation much more ef- 
ficiently than DOS can by itself. 

In a recent article (‘DOS Shells Get 
Smarter,’’ PC Magazine, Volume 6 
Number 4), we looked at 20 such pro- 
grams. The reviews of the Editor’s 
Choices we selected are excerpted here. 


dirWORKS 

Keep It Simple Software's dirWORKS 
does just that as it guides you around your 
hard disk. The interface—one main screen 
and pop-up, task-oriented windows—is 
straightforward. You select most disk 
management options and files simply by 
pointing or typing the first letter. 

The included file management features 
permit all of DOS’s commands, such as 
COPY and DEL, as well allow you to 
move and tag files. You can tag by date 
and time, a very useful feature if you are in 
the habit of doing backups. 

dirWORKS’s other features include an 
information screen, which displays the 
type of system you're using, the number 
and type of drives and ports, and the 
amount of installed and free memory; a 
handy format option that simplifies for- 


corrupt a hard disk if you’re writing to it 
and the local power company decides that 
moment would be a good one to switch 
generators. You can set up a batch file to 
automate the process. Otherwise you 
might end up spending the rest of the eve- 





@ HARD DISK ORGANIZATION 


HARD DISK MANAGERS 


Here are excerpts of the reviews of three disk managers 
previously chosen as PC Magazine Editor’ s Choices. 


matting 360K disks on a 1.2-megabyte 
drive; and the ability to execute programs 
with parameters. 

All in all, dirWORKS is a program to 
consider if you are looking for ease of use 
and an excellent price/performance ratio. 


DOS2ools 

Unlike the other two programs mentioned 
here, E-X-E Software System’s DOS2ools 
allows fans of the DOS prompt to keep it in | 
sight as they handle their file management | 
tasks. The program is a set of 43 powerful | 
and intelligent utilities that can be evoked 
directly from the prompt or through a 
friendlier interface that displays all the | 
tools in a set of six ‘*drawers.”” 

Two commands in the General Tools 
drawer, Move and Where, prove them- 
selves invaluable. Both operate quickly | 
and efficiently with a minimum of infor- 
mation. In the same drawer are commands 
for running /-2-3, displaying the size of 
files in a directory, and showing statistical 
information about the system’s memory. 

There are programmer’s tools for link- 
ing and unlinking files and for altering disk 
and RAM contents. The Bmarx utility will 
benchmark-test your CPU's performance | 
and display the number of wait states. If | 
you don’t have a copy of the PC Magazine | 
Labs benchmark tests, the Bmarx utility is 
an excellent altemative. 

Other utilities encrypt files, create mac- 
ros, and excise columns from text. You 
may not need to use all 43 utilities in the 
package, but you'll love the ones you do 
use. If you have to get one program and 
you're not afraid of the DOS prompt, 
DOS2ools is for you. 





ning patching together little shards of your 
work that you've fished out of the magnet- 
ic murk. 

If you notice that performance is de- 
grading, or hear the percussive rhythm of 
repeated read retries, run Norton’s DISK- 


X-Tree 


Executive Systems’ X-Tree has long been 
a favorite of hard disk users who like to see 
a graphic representation of their hard disk. 
Installed in a few simple steps, X-Tree 
splits the screen into seven windows, the 
largest of which displays a graphics tree 
depicting the arrangement of the disk’s 
subdirectories. 

A second window displays files cur- 
rently in the highlighted directory; either 
window can be scrolled to show more 
files. To the right are small windows that 
list disk and directory statistics: bytes, num- 
ber of files, available space, and so on. 

All command options that are displayed 
on the screen are selected by typing the 
first letter of the command, and while 
these commands can’t do everything, they 
make easy work of the more important 
DOS commands: DIR, DEL, COPY, 
TYPE, REN, MKDIR, RMDIR, CHDIR, 
and VOL. X-Tree permits tagging files (for 
batch operations), printing files or the tree 
structure, and sorting files by a number of 
criteria. 

X-Tree can manage no more than 2,500 
files and 180 directories, and you need to 
be careful when using the program, as one 
careless keystroke could wipe out dozens 
of files. But all in all, X-7ree is a gem. It’s 
fast, smooth, and easy to learn, and it 
showed no compatibility problems with 
RAM-resident programs. At less than $50, 
this program will help clear up an awful lot 
of hard disk confusion. 

—Donald P. Willmott 


Donald P. Willmott is an editorial assis- 
tant at PC Magazine. 


TEST program. This takes a few minutes, 
but can ferret out developing programs and 
zap out bad sectors better than DOS can. 
And if the Norton program reports grief, 
back up everything pronto and hie down to 
your dealer. When hard disks start whim- 
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| dirWORKS 

Keep It Simple Software 

580 Fifth Ave. 

New York, NY 10036 

(800) 848-8909 

(212) 398-1286 

List Price: $25, plus $5 shipping and han- 
dling. 

Requires: 256K RAM, one disk drive, 
DOS 2.0 or later. 

In Short: An excellent shell that uses pop- 
up menus and provides all of the power you 
need without imposing on your work hab- 
its. Not copy protected. 

GIRCLE 668 ON READER SERVICE CARD. 


DOS2ools 

E-X-E Software Systems 

8855 Atlanta, #298 

Huntington Beach, CA 92646 

(714) 662-2535 

List Price: $99 

Requires: |28K RAM, one disk drive, 
DOS 2.0 or later. 

In Short: An excellent collection of 43 ro- 
bust, intelligent utilities that will enhance 
not only DOS's performance but yours as 
well. Not copy protected. 

GIRCLE 667 ON READER SERVICE CARO. 


| 





X-Tree 

Executive Systems Inc. 

15300 Ventura Blvd., #305 

Sherman Oaks, CA 91403 

(800) 634-S545 

(800) 551-5353 (in Calif.) 

List Price: $49.95 

Requires: 192K RAM, one disk drive, 
DOS 2.1 or later. 

in Short: An elegani program that offers 
flexibility and power (08 is'Lthe stardand 
it should be. Not copy protected. 

CIRCLE 006 ON READER SERVICE CARD 


hd FACT FILE 








pering, they go downhill real fast. Hard 


disk problems never just go away. 


w 


Paul Somerson is an executive editor of PC 


Magazine and the editor of User-to-User. 





PC-Write 


Share The Benefits! 


You can share in the benefits 
of oo low cost, full featured 
word processor -- virtually 
risk free And then share 
these benefits with others! 


SHAREWARE 


It's a simple concept. Get 
yourself a copy of PC-Write. 
es send you one for $16.) 
it. On your computer. 
For you id of writing. Let 
PC-Write prove itself to you. 
Only then do you need to 
purchase a registered copy. 


LOW RISK 


Good software stands up to 
this test. A test howe’ Noto 
on proven es. 
fest eat reduces your risk 
when buying software. 


BENEFITS 


PC-Write has many benefits. 
The low cost and low risk of 
shareware are just two. When 
you register you also receive: 


@ Version 2.71 Diskette Pair 

@ 360-Page Manual & Reference 
@ One Year of Phone Support 
© Four Quarterly Newsletters 

© Two Puture Product Updates 
© $25 Shareware Commissions 


All this for just $89! 


Shouldn't you be s| in 
the benefits of PC-Write 


PC-Write - Version 2.71 
Feature Summa 


For ers: Easy to lean 
with tutorial, Quick Guide, and 45 
help screens. Easy to use with 
menus or function keys. Complete 
360-page User Manual with index. 


For ists: Very fast operation. 
Instant ,000-word spell oo, 
auto paragraph reformat, im: 
tabs, on-screen ruler, foomotes and 
endnotes with auto numbering, and 
record/playback keystrokes. 


For Writers: Fast search and 
lace with wild cards. Move, copy, 
delete, reformat, and shift blocks of 
text easily. Automatic index and 
table of contents, pene page 
layout, and place-saving bookmark. 
For Business: Mail merge with 
prompted and default values. Works 
with over 350 ters, su 
Laserjet(tm) and PostScript(tm) with 


tiff . 
Wordmar(ea) couisianaa and ae 


For Programmers: ASCT files, 
search for non-ASCI, jump to line 
number, bracket match, block 
indent, and temporary margins. 


Rehrgeduckeesarriend iprie 
com: shell, int 
macros, many se eneatia ietices: 
color/attribute control, printer 
customization, split screen to edit 


two files, annotated di and 
screen clip text from omer eiteare: 


Require nts 
IBM(tm) PC, AT, or PS/2; 320K RAM 


"The latest release of PC-Write, Version 2.71, is crammed 


with powerful features." 


"PC-Write offers power ~ and speed." 


"In fact, PC-Write's features compare well against even some 
of the best professtonal word processors." 


e- PC Magazine, February 24, 1987 


Call or Mail Your Order. Get Started Today! 


$89 - Full Registration 
$16 - Shareware Diskettes 


90 Day Satisfaction Guarantee! 


Group, Campus, & OEM Licenses. 
Ad by PC-Write using HP LaserJet(tm). 


(206) 282-0452 Pmas 

Visa/Mastercard Accepted 
Quicksoft, Inc. 
219 First North 


Box #224-PMA6 
Seattle, WA 98109 
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e about to witness something amazing- 





















you'r 
The Saba Handscan.- A significant aavance in data entry- 
Faster than the fastest typist- 
It actually reads most computer printouts: a typed sheets- 
you select the information you need. 
ror less than $650, scan directly jnto Lotus 4-2-3. 
Cc. ana other spreadsheets- Or, Handscan airectly jnto word- 
=) processors: Like worastar- And right into data pases: Like 
aBase and R:Base- 
c 
AL A : 
a contact your computer supplier and ask for a demonstration. 
Neate and witness the most significant productivity tool ever 
ne devised for pm xTs, ATS ana true compatibles: Hands down. 
072 
072 
P 072 
oe ee 8,076,402. 2 ace I — 
073 ° 40 - = 1 
073 Crease BEG BAL I 2.28 8, 098,884.34 05 an 
es ueeeesr. ce oane feaee ree 22,452.06 
G73 Ghosscaco But trp 027,138.24 20027,840.24 
T ‘ 
073 DISCOUNT UHEARNED 27D esas Aner a8 aan } 
873 Brgcauhrunes rrp t 0:90 1.28808 
073 BESCOUNT EARNED MrDoT | 552,438.06 He ia 
as DEALER RESERVE BEG ae 76,879.28 rape gs jie 
F eB A . as 8. 
Ries | Cosneiticen Poes teas 40,201.21 aot —33 
ee SCOHaniRY oan REC e BAL aye “eri; 
073 SECONDARY INT EARNED Hrd. 27633777 
| ONDARY INT ACCRUED ITD 5,257. 7-35 249337 
ee 
BR r 6s. 1! im 15 x» 
ANCH TOTALS ; 
2,754,368. 





8520. The folowing are 





S$ SBM XT and AT of International 


nes Corporation 


Lotus of Lotus 
1us of Lotus Development Corpo 


WordSt fi 
foréStar of MicroPro International Corporation. 


E16: (Wi6) 
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You’ re about to witness something amazing. 


It actually reads most computer printouts. find typed sheets. 
You select the information you need. 
For less than $658, scan diractly into Lotus 1-2-3. 


PRINCIPAL 1 BAL ITD 2027738.21 © 2827848.21 
INTEREST EARNED HTD 7378.14 7378.14 
INSURANCE BEG BAL HTD 210.6 a 











= 


™ 
Call for a demonstration (800) 654-5274. sali 
aT 


Power tools for the office.” 


dBase of Ashton Tite, F.Gase ot Microrim Incorporated. Sabs and Handscan of Saba Technotogyes, Ine 
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Quick Step 


Forward... 


IT’S FAST! The AT! System 286-12 runs at an amazing 
speed of 12MHz. That's 100% faster than the original 
{8M Personal Computer AT.® 


IT'S COMPATIBLE! Even at this amazing speed, it is 
compatible with most name-brand multifunction, 
video and peripheral boards. And to protect your 
existing investment, we've built-in a normal speed 
mode as well. A few simple keystrokes will switch you 
to 6 MHz operation mode, when necessary. 


ITS RELIABLE! This ATI system 286-12 is evolved 
from proven design of AT!-2000 and ATI-1000 mother 
boards, of which over 10,000 pieces have been 
shipped in the field. And to back this reputation, on- 
line technical support is available to you from 
knowledgeable people who speak your language. 


IT’S VERSATILE! Combine the ATI System 286-12 
with our MegaGraph Pius EGA board to get superb 
graphics performance. Or expand your system's main 
memory with the ATI Multifunction card and benefit 
from Xenix® applications. Up to five disk drive slots 
and eight expansion slots give you everything you 
need to grow from single-user environments to the 
Specifications: next generation multi-user systems. 


Call or write today for more information on our full 
line of AT® compatible system boards, graphics 
peripherals, and system accessories. And take a quick 
step forward! 





© IBM PC-AT compatible 

© 12 MHz 80286 microprocessor 
© Dual speed, 6/12 MHz 

© Keyboard switchable 


e Norton Sys Info rating of 
11.5-13.3 


® 1 MByte on board memory 

© One 1.2 MByte Floppy Drive 

© 200 watt power supply 

© AT style keyboard 

© BIOS standard Pay 


~~ ATronics 


Tl. International Inc. 
Uy We Deliver rbduanced Technology 


491 Valley Way, Milpitas CA 95035 
(408) 943-6629 TLX: 510-600-6093 


ATI is a registered trademark of ATronics Intemational Xenix ia a registered tradamark of MicroSoft inc AT ia a registared trademark of intamational Gusiness Machines 
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n the 2 years since PC Magazine began reviewing 


plotters, there have been several changes in the | 
market. The desktop market has experienced a | 
shakeout in the number of manufacturers partici- |\ 
pating and a reduction in the number of new units intro- 
| duced. Improvements in dot matrix technology allow | 
the production of reasonable-quality hard copy, even in 















ecoereeccesecovoves Beearcocceesossesescesosseecsossesooeses 


The newest plotters, both large-format and desktop- 
size, are sleek and elegant machines that offer vast 
unprovements on the technology, design, and general 
output quality of their ancestors. 
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CHOOSING A PLOTTER PEN 


Ifyou match the type of pen to your choice of media, the results will be fine. 


Six some paper in, throw in a pen or 
two, and let ‘er rip. That’s all there is 
to plotting, right? 

Well, it can be almost that simple, but 
there’s usually more to making informed 
choices on the supplies you use to pro- 
duce those elegant and impressive graph- 
ics images. Fortunately, the options 
aren’t all that complicated once you un- 
derstand the issues involved and how 
your decisions interact. 

Plotter pens are available in several 
styles, differing in such factors as the ma- 
terial forming the tip, the width of the 
line drawn, and the composition and col- 
or of the ink. The most-common tips are 
fabricated from nylon fibers, plastic, 
steel, and tungsten, sometimes with vari- 
ations like ceramic cladding. 

Fiber-tip pens are inexpensive, draw 
vivid colors with fairly good line quality, 
and can draw at reasonably high speeds. 
Water-based versions are used for plot- 
ting on paper, while oil-based ink is used 
for overhead transparencies. 

Ballpoint pens are convenient and can 
draw at high speeds. 

Some ballpoints pressurize the ink for 
even faster plot speed. They offer good 
line quality, but they’re not as vivid or as 
effective in filling large solid areas. 

The best line quality is obtained from 
liquid-ink pens. Two types are common: 
refillable and disposable. Refillable liq- 





color, on small printers. Laser printers 
with sufficient memory for graphics con- 
tinue to decline in price as well. Both these 
plotter alternatives have the ability to per- 
form normal printing functions. Plotters 
offer the highest graphics quality and flexi- 
ble color capability, but they are solely 
graphics devices. 

Hewlett-Packard dominates the desk- 
top plotter market, with Houston Instru- 
ment a distant second. HP’s stranglehold 
has forced the manufacturers of some very 
competent small plotters out of the market. 
For example, Epson America (whose H1- 
80 A-size plotter was designated an Edi- 





uid-ink pens are replenished manually 
from a bottled ink supply. Since the ink 
dries out quickly and can solidify within 
the pen, such pens require constant 
cleaning. Disposable liquid-ink pens 
provide all the benefits of liquid ink in a 
much more convenient, albeit costly, 
form. Both types must be run at signifi- 
cantly slower speeds to allow even ink 
flow. 

There are also many types of media. 
Users of small desktop plotters often use 
common bond or copier paper, but this is 
Not a particularly good move. The sur- 
face of copier bond is not especially 
smooth, and delicate plotter pens can be 
abraded and roughened by the paper sur- 
face, leading to reduced line quality. 

Bond papers with smooth surfaces are 
available and are good choices for every- 
day use. Coated bond stocks (available in 
either flat or glossy finishes) can be even 
better, and there is also an uncoated bond 
called tracing stock, which is acceptable 
for preliminary output. 

Transparency film is a clear plotting 
medium suitable for use with overhead 
projectors. The surface is not absorbent, 
so special inks and very slow plotting 
speeds are necessary to assure good line 
quality and avoid smearing. 

Most serious CAD work is done on 
vellum, a special form of paper coated 
for maximum smoothness. Vellum is 


tor’s Choice by PC Magazine), Apple, and 
Facit are closing out their plotters (you 
may be able to buy such units at bargain 
prices while they last). 

The real action has moved to the larger 
D- and E-size plotters. These devices are 
used primarily for computer aided draft- 
ing/design (CAD) and engineering output. 
CAD is one of the hottest microcomputer 
software categories, and as small comput- 
ers provide more and more computing 
horsepower, micro CAD software offers 
increased functionality to match systems 
previously costing an order of magnitude 
more. Happily for the plotter manufactur- 





chemically treated for extra strength and 
transparency. Its main drawback is high- 
er cost. 

All paper is subject to expansion and 
contraction with changes in humidity and 
temperature. Where dimensional stabil- 


| ity and long-term archival permanency 


are critical, plotting is often done on 
matte-finished polyester film. This trans- 
lucent material also has a fine coating 
that makes it more receptive to ink. 

Your choice of media dictates the ap- 
propriate type of pen. For example, you 
can use fiber-tip and ballpoint pens with 
plotter paper and tracing bond, while 
transparency pens are designed for over- 
head film and can also be used with 
glossy paper. Liquid-ink pens are most 
often used with vellum and polyester 
film, though the disposable liquid-ink | 


__ pens also give good results on plotter pa- | 


per. The rough surface of matte film 
would wear normal tips down quickly, so 
harder tungsten tips, which can stand up 
to the punishment, are available. 

In general, if you match the type of 
pen to your choice of media, results will 
be fine. Many high-end plotters also 
make the necessary speed and down 
force changes automatically by sensing 
the type of pen inserted into the plotter, 
but you should be sure to adjust plotting 
speed if your plotter doesn’t offer this 
handy feature —Glenn Hart 


ers, almost all these systems need plotters. 
While Hewlett-Packard plays a major 
role in the large-size plotter market, sever- 
al competitors boast healthy market shares 
too. This competition and the growth in the 
large-plotter segment have led to signifi- 
cant research and development efforts that 
are now bearing fruit in new generations of 
high-performance plotters. The new de- 
signs often are less costly to produce while 
retaining or even improving on past perfor- 
mance levels. These manufacturing effi- 
ciencies and the competitive environment 
have also reduced prices significantly, 
bringing plotters to a wider audience. 
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Revolution. 
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Drafix 1 CAD, eins: 


Evolution. 


Drafix | totally changed the image of low priced 
CAD software. 


it proved that you could have extremely sophisticated 
performance and features demanded by serious CAD 
Users. 

Yet sill be very easy to eam and use for the novice. 
All at an low price. 

inlets oe oe 

We've improved it. 
Drafix 1 Plus. A great new package at a great 
old price. $295. 

Reviewers called Drafix | a “breakthrough” in 
design, speed and ease of use. 

Drafix 1 Plus is a breakthrough In value. 


— Bunction key macros so you can store and 
me ere ale all Na 


curve-fitting splines and 
toa ee 
Plus we added two more bonuses. A symbol library 
(an $80 value) with 450 pre-drawn, ume-saving 


And, with our support 
Pe abr i Uyare ah 
ee eens 


Psi K ES Ge geen veel 
there’s an equally good choice — Drafix 1. 

Drafix 1. Everything you want in CAD 
software — at $100 less. 

Reviewers called Dralix | “the best CAD buy 
in town" at $295. We wonder what they'll say for 
$100 less. 

That's right. The ores Del is still available 
oe memes price. For just $195 you can 
have all of the and performance that made 
Drafix 1 “the best CAD buy under $500." 





Drafix 1 Plus CAD, $295 


A powerful CAD tool you'll be using in minutes. 


Pe a aha pl os 
Drafix. Everything is on display all of the time so 
there's no searching, backtracking or memorizing. 

In just minutes you'll be doing drawings that would 
take days to leam on most other CAD software. 

And you'll find yourself easily using features that 
are normally found only on software costing more than 
10 times as much as Drafix 

Rotating, scaling, stretching and trimming, multiple 
object snap modes — they're all included along with 
Tuch, much more. 

Drafix is a powerful, full-featured CAD tool. It just 
doesn’t happen to be priced like ane. 

Order toll free and get our 30-day money back 


guarantee. 
One thing hasn't changed. Our money back 


guarantee. 
Try Drafix | or Drafix 1 Plus for 30 days and return 
it for a full refund if you're not completely satisfied. 
With no-risk, high performance and affordable 
prices, there’s just one choice to make. 
To buy the that started the CAD software 
one that's continuing it 
Make your toll-free choice today 
CIRCLE 386 ON READER SERVICE CARD 





Order Now! 
Contact your local Drafix dealer or call toll-free. 
Use your Visa, MasterCard or Amencan Express 


Ext. 550 

1 Drafix 1 CAD now only $195 00 

( oO Drafix i wat ee cle os 

| DotPlotter and $80 symbols library) just $295.00 | 
© Mouse Systems mouse :tso available (add $100) | 
© Ask aout our Architectural, Mechanical and 


Flectrical symbol libranes and OTTO, our 
AutoCAD File Exchange Utility 


Drafix runs on IBM PC and compatibles — 
Atari ST version coming soon. 








Lawrence, KS 66044 
(913) 841-1121 
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[7 Plotters: Summary of Features 
i a (Products listed in ascending price order) 


XPLANATION OF FEATURES Plotters 
re categonzed according to the maxi- 

mum paper size they can accommodate. Size 
Ats 82by 11 inches, Bis 11 by 17, Cts 17 x 22, 
Dis 24 by 36, and E ts 36 by 48. Paper move- 
meant distinguishes between Ilatbeds, where 
the pens move over stationary paper, and rolter 
beds, usually found on large plotters where the 
media rolls benesth the pens 3s they draw. Var- 
ious types of peper hold systems are used, 
including electrostatic, magnetic, grit wheel 
(which holds the media in place with friction), 
and pinch roller (which requires special media 
with printer-like guide holes on the edges). 
Number of pens is self-explanatory. Pens 
auto-capped refers to eutomatic pen-capping 
capability, which is necessary to prevent drying 
of the pen tips. Maximum pen speed is the 
fastest speed (rates can vary depending on 
whether the penis moving diagonally or along 
the x or y axis). Almost alt plotters sllow for 
adjustabis pen speed, but, while some tet you 
specity any speed within their range, others 
can adjust speed only in fixed increments, 
which are sometimes set by switches rather 
than by software. Step size and sccuracy are 
the major detarminants of a plotter's ability to 
create sharp and detaited plots. Step size is 
measured In either the number of steps per 
inch or by a distance measurement. Theoreti- 
Cally, the more steps per inch, the better fhe 
fesoluton. The measure of accuracy here is 
the percentage of eccurecy over along pen 
move. Buffer size shows the amount of RAM 
built into ths plotter ttselt for stonng instruc- 
tons. Some of the plotters tested let you add 
RAM to expand the buffer size. Optimization 
indicates whether a plotter includes 8 system 
to decrease the length of time e plot requires. 
Some plotters allow digitizing by letting you 
move the pen head to s desired position with 
cursor keys, then send its position coordinates 
to the computer by hitting a key on the operator 
penel; hence the scts ss digitizer entry. Auto 
paper feed indicates capability for producing e 
sequence of plots withouf manual intervention 
by using 8 batch process (the graphics soft- 
ware in use must also allow this; most business 
graphics and CAD programs currently do not) 

The interface section shows what type of in- 
terfaces are available or standard. Most per- 
sonal computers use either serial RS-232 or 
paraitel Centronics interfaces. The tEEE inter- 
face, also known as GP16 (General Purpose 
Interface Bus) or HPIB (Hewlett-Packard Inter- 
face Bus), is designed pnmesrily for scrsntific 
and control applications. 

The programming section lists graphics 
command tenguages. HPGL, the Hewiett- 
Packard Graphic Language, is emerging as 3 
de facto standard. Proprietary indicates 3 
manufacturer's own command set. Other indi- 
cates thst s manufacturer chose to emulate e 
graphics language other than HPGL. Bundted 
softwara indicates whether any commercial 
graphics softwere 1s included with the plotter. 




















Rolend Roland loline CelComp = — Bruning HP 

DXY-885 DXY-990 Lpao00 ‘waicr Zetadref 900 Dretimester! | 
PHYSICAL SPECIFICATIONS 
List price $1695 $2,295 «$5,495 «$68,495 «$7,950 $9,900 
Peper movement Flatbed Flatbed Roller bed Roller bed Rollerbed Rotler bed i 
Maximum paper size B 8 E 0 v E E 
Paper hold system Magnetic Electrostatic Grit wheel Grit wheel Pinch rolier Grit wheel 
Number ot pens 8 8 20 & 8 8 
Pees euto-capped e e e e e e 
Maximum pen speed . 
(Inches per second) 18 11.8 28 4 45 24 
Pen speed edjasteble e e e e e e 
Step size (leches) -001 001 .001 0005, 0005 .001 
Accurecy (perceet} a ] 5 a 05 085 
Suffer size 1K byte 1K byte 6K bytes 2K bytes. 40K bytes = 25K bytes 
Optimtzetioe re) Options! Optional «=O oO 
Acts es digitizer e ® e e e e 
Auio peper feed O ) Oo o- re) Optional : 
Weight (Ibs.) 128 14 50 1500135 160 
INTERFACE 
Sertel Standard Standard Standard Standard = Standard = Standard 
Parallel Standard Standard None None None None 
IEEE None None None Optional Optional Standard 
PROGRAMMING 
HPGL e e (e) Optional e e 
Proprietery Oo ce) [e) e e [@) 
Other ) c omeL =O 2others =O 
Bundled software oO Oo Utilities ce) (eo) Oo 





a7 —Indicates Editor's Choice @—Yes (No 
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101 style keyboard 
le we back it with a 
warranty. The KB 101™ has 
enhancements you want ad the 
quality that has made Key Tronic the 
worlds leading manufacturer of key- 
boards. Best of all, its immediately 
available through your favorite dealer 
for less than $160, 

The KB 101 works with stan- 
dard and enhanced PCs, XTs, ATs and 
most compatibles. Thats why its the 
perfect choice for organizations who 
want to standardize on one board. 





Introducing The Key Tronic 101 
_ All Keyed Up And Ready ToG 
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For more convenience in word 
processing and spread sheet operations, 
theres a separate cursor and numeric 
pad. So you'll easily move around in 
your document and enter figures with 
new speed and 
ACCUTACY. 












Backed by a 
three-year warranty 


See your Key Tronic dealer today, 
Or, for the source in your area, call 
1-800-262-6006 between 7:00 AM 
and 3:00 PM Pacific daylight time. In 
Washington state, call (509) 927-5515. 


key tronic 


The Responsive Input Company 


P.0. Box 14687, Spokane, WA 99214, USA 
TWX 510 773 1885 
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Benchmark Test: 
ES Plotters 


ll the plotters turned in impressive per- 

formances, but some stood out from 
the rest. The Bruning Zetadraf 900 end the 
HP Draftmester | were both at least twice 
as fast as the rest of the pack, with the 
Bruning running a little faster than the HP 
on most tests. The HP. which uses a slower 2 
pen-handling system, would have fared 
poorly on the four-color shuttle drawing 
without its standard pen optimization fea- 
ture. The Bruning'’s swift performence on 
the four-color test is a result of its efficient 
pen hendling. 

The CalComp 1041 GT and loline 
LP4000 ran at best half as fast as the two 
leaders, but neither plotter was received 
with its optimization option. The Roland 
plotters had the least impressive scores, 
but it's important to remember thet these 
are smeller, less expensive plotters. they 
are good performers in their own class. 


a 


Shuttle One color 





Performance Times PLOTTER SPEED 
(Times given in minutes) Shuttle Shuttle Nozzle Nozzle 
One color Four colors B-size O-size 
Rolend DXY-990 63 - 11.4 127 WA 
ee a oo 














___HP Dreftmester | (without optimization) _ — ees — Ji 420 TO is 
HP Draftmester i (with optimization) 23 3.4 4.2 7.0 
Bruning Zetadraf 900 2.4 31 Bie} 5.5 

The Plotter Speed benchmark test assesses the time required io draw a nozzle image in @ Results show the time in minutes the plotter takes to complete the mages. AuloCAD’a 

and O output sizes, and s space shuttie image in one and four colors in the @-size format. plotter optimization feature 1s disabled, but plotters equipped with built-in optimization are 

‘The test 1s conducted using an 8-MHz IBM PC AT with 640K bytes and an 80287 math timed with and without the feature The piotters are tesied al their highest operating speed, 

coprocessor. Autodesk's AufoCAD, Version 2.5, is used to generate the images. Using parallel interfaces where possible. 


N/A—Not applicable: does not produce D-size plotter output. 
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Lets talk tips & 














v denotes IBM-AT compatibility. ~WordStar 2000 Plus Release 2 . $285 
* denotes IBM-PCjr compatibility. Microrim ... NCP 
CP—copy- protected, NCP—not copy- protected PC Connection = base ail! VT ccs R * 
~R:bese Graphics 10 . . 159. 
SOFTWARE coleee ee Microsoft... NCP 
Z Windows 1.03 . 65 
We only carry the latest versions of products. TRUE BASIC, INC. ... NCP Multiplan 3.0 119 
Version numbers in our ads are current at press _-Trua BASIC 2.0 ~Chart 2.02 . 189 
time »Word3 11 . 239 
The second generation of the onginat ~Project 3.0... .. 239. 
Alpha Software... NCP BASIC 1s now on special Written by John LANGUAGES 
* -Keyworks3.0 .. $49. Kemeny and Thomas Kurtz (co-developers ~Quick Basic 30. . . 59. 
~Alphasthree 1 0 223. of the first BASIC programming language). Macro Assembler 4.0 . 2. OF. 
Amarican Small Bueiness Computere True BASIC 2 0 will feel just like an old FORTRAN Compiler 4. 0. . 289 
»ProDesign II 2.5 (NCP). 169 friend, while adding all the new features ~C Compiler 4.0 . . 279. 
Ansa ... NCP you've always longed for Monogram ... NCP 
~Paradox 1.1 . 419. ~Dollars & Sense 3.0 105. 
Application Techniquaa ... NCP Fully moduler structure, with modules Nantucket Software ... NCP 
Pizazz 1.0 35. available to be compiled separetely end Clipper (Autumn 86) . . 399 
Ashton-Tete ... NCP stored as libraries Nolo Preaa ... NCP 
~dBase Ill Plus 1.1 . . Call Supports the full renge of graphics * -WillWriter 1.0... aD: 
Framework tl1.4. .. . Cail adapters CGA, EGA, and Hercules Paul Mace 
hl ee ieee Supports 8087/80287 math co-processor, abi ll pl ee - 59 
~Chart-Master 6. ; perbeck Software ... 
~MultiMate 3 31 . Call Aiea fates ry nasa ~VP-Planner 1.3 .. ’ 1) 57. 
~MultiMete Advantage 3 6 » Call Features a full editing environment, »VP-Info 1.0 .... . 57. 
Bible Reseerch ... NCP patshsbee oiBetbas, Grect -VP-Expert 10 57. 
» THE WORD 3 1 (KJV Bible) . 159. outputting, full peth support Parsonice ... NCP 
«THE WORD 3.1 (NIV Bible) . 159. ~SmartNotes 2.0. . 49 
Borland Intarnetionel ... NCP For the IBM PC, XT & AT . Peter Norton ... NCP 
*« Turbo Tutor 2.0. : . 24 x «Norton Commander 1.0 39 
* » lurbo Database Toolbox 1. 2. 41, x Norton Utilities 40... . 57. 
«Turbo Graphix Toolbox 1.0. . 41. Advanced Utilities 1.0 . 89. 
» Turbo Lightning 1.0 . 59.  DacEasyPayroll... .. ....... 32. Querterdeck ... NCP 
Eureka 1.0.......... 59. «Dac Easy Accounting . 45. ~-DESQView 1.3 65. 
slurboC 1.0. ...465 59. Digitai Reseerch ... NCP Simon & Schuster ... NCP 
» Turbo BASIC 1.0 59 Gem Draw Plus20 . 189 Webster's New World Speller 1.3. . . 39. 
* » Turbo Pascal 3.0 wiBCD & 8087 suppor. 59 Executive Systeme ... NCP * -Webster's New World Thesaurus 1.07.. 43 
* Turbo Pescal w/Turbo Tutor . cee 75 ~~» XTREE 2.0. . 34. Webster's New World Writer 104. 85 
~ Turbo Prolog 1.1 . ane 59 5th Ganeration ... NCP Softlogic Solutiona ... NCP 
~ Turbo Prolog Toolbox 1 io . 59 ~Fastback 5 14 89 ~Double DOS 4.0....... Bes oy 
» Turbo Jumbo Pack. . 169 Ganaric Software ... NCP ~Sottware Carousel 2.0 . Rash 
«x Sidekick 1.5. ....... 51 »Generic CADD 3.0. 69 ~DiskQptimizer201. .. . 35. 
* - Traveling Sidekick 1.0 . 43 Auto Dimensioning . . 35: Softwere Publfahing ... ‘NCP 
-Reflext.1 oo ....... : VST. Hilgraeve Software ... NCP ~PFS:Personal Publisher 1.0. . 89 
Reflex Workshop 1.0... .  . 41. ~-HyperAccess 3.2 89. PFS FirstChoice10...... 109 
«x »Superkey 1.1 : 59 Harvard Associates ... NCP PFS Professional Write 1.0... 119 
Breakthrough ... NCP * PC LOGQ 20 89. _.PFS:Professional File 1.0. 149 
eTimeline 2.0. . 239 Hayea ... NCP ~PFS Professional Plan 1. 0. oe. 149 
Broderbund .,. CP »Smartcom Il 2 1 89. _ Harvard Presentation Graphics A’ 02 vaet 209. 
x/PrimShop.... 35) Infocom ... NCP ~Harvard Total Proyect Manager 2 0 349 
* Print Shop Companion 33. Cornerstone 5.2 59. Harvard Professional Publisher 1.0..... 409 
* Graphics Library 1. . . mice. Intarsecting Concepts ... NCP Springboerd ... CP 
« »Grephics Library 2. . 22. -Backup Master 20 . 59 Newsroom ........ 35. 
Computer Assocletee ... NCP Lifetrea ... NCP ~ Certificate Maker (NCP)... 34 
Spreadsheet Auditor 3 0 (check your work) 89 ~Volkswriter Deluxe Pius 1.0 . 69. .~NewsroomePro (NCP). 79 
-SuperCalc 4 1.1 ~Volkswnter 3 1 0. 147, Symentec ... NCP 
Crosstalk Communicetione ... NCP Micro Educetion (MECA) ... CP ~-Q&A20 209 
« »Crosstalk XVI3.61 . 95 __.-Managing Your Money 3.0. . 115. True BASIC, Inc. ... NCP 
~Remote 1.3. 95 Managing the Market 1.0. 85 = - True BASIC 2.0 . special 
Dac Software ... NCP Micropro ... NCP «True BASIC Libraries each 32 
~Dac Easy Mate 26 —_WordStar Professional Release 4.0 259 Turner Hall ... NCP 
~Dac Easy Base 32. $100 rebeie from Micropro while supplies lest ~SQZ'15 49 
For the IBM-PC (XT & AT) Exclusively. 
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~Note-It 2.0. $49 HARDWARE 
~4 Word 1.0. . Od! 
~Cambridge Spreadsheet Analyst 2 02 . 59 Hardware Seach Manufacturer's minimum limited warranty penod 
Unison World through June 30, 1987 Is listed after each company neme. Some 
~Newsmaster 1.0 (NCP) EON: ; products in their line may have longer warranty 
~Pnntmaster 1.5 (CP) . als EPSON penods 
WordPerfect Corp. ... NCP VFX-86e 
WordPerfect Library 1.1. 59 -FX-2860 AST Research ... 2 yeers 
»~ WordPerfect 4 2. 239. All boards iisted (except Piggyback) include a 
The latest verstons of the onginal work- FREE copy of DESQView. 
TRAINING horses from Epson, the new FX-series SmPakPlus 64k C/S/P |. . $169 
printers are hot With rated speeds up to SixPakPlus 384k C/S/ 384k C/SIP (fully populated) 209 
ATI... CP 200 cps, full Epson ESC/P and IBM SixPakPremuum 256k C/S/P 
* SKILL BUILDER PROGRAMS ProPnnter emulations, IBM extended (upgrades to 1 Mb or 2 Mb w/Piggyback) call 
IBM-PC BASIC . eech 33. | character setin both Epson and IBM SixPakPremium Piggyback Board 256k . 189 
* » TRAINING POWER PROGRAMS modes, and built-in friction and tractor ~ Advantage Premium 512k S/P 
Lotus 1-2-3. Wordperfect dBase Ill Plus feeds, everybody wants one Or two. (upgrades to 1 Mb or 2 Mb w/Piggyback) . call 
WordStar Displaywrite 3 eech 43. . ~ Advantage Premium Piggyback 512k 289 
individual Software ... CP Neb Slieait asta oleaed date RAMpage! 256k (upgrades to 2Mb). ——. call 
» The Instructor II (intro to the rele 26 Serif, Normal/Condensed ~HAMpage! 286 512k (upgrades to 2Mb) .. . call 
Professor DOS. . 33 Draft mode speeds up to 240cps, NLO ~RAMpaaelEGA 512k (for the IBM-AT) Call 
* » Tutorial Set (both items above) .. 49 mode speeds up to 48 cps ; AST Premium series boards and RAMpage! 
«Typing Instructor Il... 00... ... . 26. Built-in Epson reliability—these printers boards support EMS and fully support EEMS. 
* » Training for Lotus 1-2-3 (for vers. 14 & 2)... Ba! / are backed by a full one year warranty Amdek ... 2 years 
Microsoft ... NCP with a second year available. Also i ~Video 310A Amber monochrome monitor 159 
» ~Learning DOS (for any version) . . net ce PC Connection is an authorized Epson ~Video 410A Amber monochrome monitor 169. 
Simon & Schuater ... NCP repair center ~Color 722 (EGA compatible) . 499 
* » Typing Tutor Ill 1.5. . 33. ATi Technologiee ... 2 yeers 
Epson FX-86e $349 ~EGA Wonder . 259. 
EDUCATIONAL Epson FX-286e 479 Compucabie ... lifetime 
Parallel printer cable Falls) Smartmodem-to-AT cable (9 feel). . 19 
Barron’a ... CP ~ 15-foot Parallel Pinter cable nets 
» Computer SAT. 35 ~2-Position (AB switch box)... 39 
Dealgnware ... CP Microproee ... CP ~3-Position (ABC switch bax). . . 65 
*Spellicopter (ages 6 to 10, reqs. CGA).... 22. «F-15 Strike Eagle (reqs. CGA) i(<‘(‘(<‘(‘(<‘“ 22 Cuesta ... 1 year 
Eduware ... CP * Silent Service (regs CGA) . 22 ~—_Datasaver 400 Watt (backup powerunit). 499 
» Algebra 1,2,3, or 4 (reqs CGA) ..... . 22. Microsoft ... CP Curtle ... lifetime 
Stone & Assocletee ... CP (reqs. CGA) « »Flight Simulator 2.13 (regs graphics brd) 32. ACCESSORIES 
* »My Letters, Numbers, Words (ages 2 to S 20: Mindscepe ... CP ~Pnnter Stand . . 18 
* #Kids Stuff (eges 2 to 6). . 27 Balance of Power (reqs grephics brd) ... 30. *Universal System Stand . 25. 
True BASIC, Inc. ... NCP 1Step Software ... CP (reqs CGA) CABLES 
~Calculus . 3 . 32 «Golf's Best (Pmehurst or St. Andrew's) . 19 Smartmodem-to-PC Cable (9 feet) . le: 
~PreCalculus........ . 32. Parlor Softwere ... CP ~ Keyboard Extension Ceble (3 to 9 feet)... . . 27 
~ Trigonometry. . . 32. Bridge Parlor (best Bridge simuletion) .. 49 Extension Cables for {BM Mono Display . 33 
~Algebra. . 32. Sierre On-Line ... CP ~Pnnter-to-IBM cable (9 feet)... .... 7 
»Space Quest (reqs. CGA)... . 33. SURGE SUPPRESSORS 
RECREATIONAL ~King’s Quest Ill (reqs CGA) .. 33. ».-Satestrip (6 outlets) 21. 
Simon & Schueter ... CP «Diamond (6G outlets). . 2 
Biue Chip ... CP * -Star Trek/Promethean Prophecy 27 «-Diamond-Plus (wFAX & modem protection) 41. 
«Millionaire ..... 36 Spectrum Holobyte ... NCP * Emerald (6 outlets, 6ftcord) . . 36 
* » Managing for Success 36 Orbiter (Shuttle simulation, reqs CGA),... 27 ».-Ruby (6 outlets; EMI/RFI filtered, 6 ft cord) . 55. 
Electronic Arta ... NCP Sublogic ... CP » Ruby-Plus (w/FAX & modem protection)... 65. 
~Starflight (reqs. CGA)... 32 «Jet (reqs. graphics brd.). . 33. OCA ... 1year 
~Chessmaster 2000 (CP reqs. CGA).. 32 XOR ... NCP wlrma (3270 emulation board) 729 
Hayden Software ... CP »NFL Challenge . Epson ... 1 year 
* »Sargon Ill (Chess program) . 32. ~EX-800 printer (80 col, 300 cps) 409 
«Infocom ... NCP 1 -800 [2 4 3. 8088 ~EX-1000 pnnter (136 col, 300 cps) 539 
Enchanter Moonmist Wishbringer ~FX-86e printer (80 col, 200 cps) . . . Special 
Leather Goddesses of Phobos ~FX-286e (136 col, 200 cps). . . special 
Hitchhiker's Guide each 25. PC Connection ~LQ-800 printer (80 col, 180 cps) . 479. 
Zork Tnlogy . : . 49 6 Mill Street 370M ~LQ-1000 printer (136 col, 180 cps) . . 669 
Microleague Sports . ae CP Gia Marlow, NH 03456 ~LQ-2500 pnnter(136 col., 324 cps). 939 
* ~Microleague Baseball (reqs. CGA). . 25 603/446-3383 »Ponter-to-IBM cable {6 feet) . 15. 
For the IBM-PC (XT & AT) Exclusively. 
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800/243-8088. 


Everex ... 1 year 


~Evercom Il 1200 Internat Modem . . . $119. 
~Evercom Il 2400 Internal Modem. . . 199 
Sth Generation ... 6 months 
~Logical Connection 256k... 319, 
Hayes ... 2 years 
-Smartmodem 1200. 389 
»~Smartmodem 1200B (w/Smartcom M. . 349, 
~Smartmodem 12008 (no software)... ... 319. 
~Smartmodem 2400... .. . . 589. 
»Smartmodem 2400B (w/Smartcom i). . 529. 
Hercules ... 2 years 
~Hercules Incolor Card (incl RAM font)... .. call 
~Hercules Graphics Card Plus. ... ... 189. 
intel ... 5 years 
Above Board PC 64k (upgrades to 2 Meo) 239 
Above Board PS-PC 64k C/S/P. ... . . 259 
~ Inboard 386/AT (req. cable) . call 
~Aboveboard 286512k ... ... . 439 
»Aboveboard PS/286 512k S/P. . 469 
8087 (for IBM-PC&XT). .. 114 
80287 (for IBM-PC AT & XT 286) . ' 195 
~80287-8 (lor 8 MHz AT compatibles) 249 
Kensington Microwara ... 1 year 
«Masterpiece .... . buss 94 
* hes Remote 119. 
* »Masterpiece Plus 129 
«Printer stand . 7 17 
key tronic ... 90 daya 
5151 keyboard (deluxe) 169. 
Kraft ... 1 year 
3 Button Joystick... ... . 
»Micromouse . d . 6. 
Microsoft ... 1 year 
~Bus Mouse 6 0 w/Show Partner. 19. 
»Senal Mouse 6.0 w/Show Partner . 129 
Mach 10 (includes Windows and mouse)... 369 
Migent ... 1 year 
~Pocket Modem (ext, 7200 baud, wisoftware) 169. 
Mouse Systems ... lifetime 
»PC Mouse with Pop-up Menu software ... 99 
~Bus Mouse with Pop-up Menu software . 109 
~PCPantPius2.0.. . . nelle 
NEC ... 2years 
~Multisync monitor (EGA compatible)... 589. 
~GB-1 (supports 640 x 480 res.)..... .. . 369 
NSiLogic ... 3 years 
~SmantEGA... . 299 
Orchid Technologies ... 2 years 
Tiny Turbo 286........... . call 
PC Turbo 286e w/1 Meg. . . . . Call 
TrbofGA. ... ... . Call 
~Jet 386 . . 869 
Practical Peripheraia ... 5 years 


~Microbutfer Mim (paratel pnnt buffer w/28k) 79 


~MultiMate 
~WordPerfect 


»Symphony 
~ dBase Ill 
' TP each $12. 
Toshiba ... 1 year 
e SL printer (80 col., 216 cps, includes 
Peace . 499 
Paste S/P printer Mod 2 (136 col, 288 cps) 949. 
Toshiba T1100 PLUS Laptop Computer. . call 
Toshiba T3100 Laptop Computer . . call 
Tseng Labs ... 1 year 
~ EVA 480 (supports 640x480 res., includes Dr. 
Halo Il & divers for Autocad & Lotus 1-2-3) 369. 


Video7 ... 2 years 
~ VEGA Deluxe (supports 640x480)... .. 379 
ORIVES 


Control Data Corp. ... 1 year 

~70 Meg (formatted capactty) Int. Hard Drive for 
IBM AT (wren Manager II software, 28 ms} 997. 
IOMEGA ... 1 year 


Bernoulli Box 20 Meg wiPC2card... .. 1549. 
TOIMOG CAMS. ee chee 57. 
~Bernoull Box 40 Meg w/PC2 card. 1949, 
20 Meg cartndge . . rte . 79. 

~PC2B (Bootable) Card ae 229. 
Bernoullt Box Care Kit. . . .. 79. 
Mountain Computer ... 1 year 
Dnve Card 20 Meg (80 ms}. . 499. 
Drive Card 30 Meg (78 ms}. . . 589 
Seagate ... 1 year 


FREE PCTV® Hard Drive Installation Tape with the 
purchase of either of the following Seagate drves 
for the IBM PC only (not for AT). Specify Beta or 
VHS. 
20 Meg Internal Hard Drive (w/Western Digital 
controller and cables, 65 ms}. . 369 
30 Meg Internal Hard Dave lee RLL 
controller and cables, 65 ms)... . 429 
~AT30 Meg Internal Hard Drive Lange & 


instructions, at Fee. oe . 589. 

TEAC... lyear 

PC, XT 360k res half-height) 109. 

Toshiba ... 1 year 

PC, XT 360k Dine 5%" haltheght). 109 
~AT 360k Drive (5% hait-height}. ....... a7. 

Miniscribe Corp. ... 90 daya 

ScnbeCard 20 Meg (68 ms} . 459. 

ScribeCard 30 Meg (68 ms). . 479, 

MEMORY 


64k Upgrade Set (750 ns, set of 9)......... CALL 
256k Upgrade Set (750 ns, set of 9)....... CALL 


DISKS 


All disks have a lifetme warranty 
OS/DD Disks ior the PC & XT (40 TPI). 


* #Fuy MD2D (70 disks per box). . $12. 
x »Verbatim Datalife (10 oisks per box) . . . 15. 
* Maxell MD-2 (10 disks per box)... 2S: 
DS/High Density Disks for the AT ee Ua 
~Fuj (70 disks perbox) . . . 24, 
~Verbatim (10 disks per box). a 27: 
Maxell (10 disks per box). . . 27. 
3'/2” Double-sided Diskettes (720k) 
Sony (10 cisksperbox).. ssi. ss 23, 
Maxell (10 disks per box) . eee 93 
MISCELLANEOUS 


« -Compuserve information Service 


(includes subscnption, manual, $25 usage ie 
monthly publications) 


«x -Dow Jonea Membership Kit... . . z 
Innovative 

* Flip n’ File 50 (holds SQ disks)... . . 6 

Flip Sort (holds 70 disks) . . cy AD: 
PC Connection 

«Computer Toolkit (ail the tools you need to go with 
your PC ina software style binder) . 

OUR POLICY 


@ We accept VISA and MASTERCARD 

@ No surcharge added for credit card orders 

@ Your cards not charged until we ship. 

@ if we must ship a partial order, we never charge freight 
onthe shipment(s) that compiete the order 

@ No sales tax. 

@ ANUS shipments insured, no additional charge 

@ APO/FPO orders usually shipped 1st Class Mail 

@ Allow 1 week for personal and company checks to clear 

@ UPS Next Day-Arr avaliable 

@ COD max. $1000 Cash or certified check 

®@ 120 day limited warranty on all products * 

@ To order, call us anybme Monday thru Friday 9 00 to 
9.00, or Saturday 9 00 to 5 30: You can call our business 
offices at 603/446-3383 Monday through Fnday 9.00 to 
§30 


SHIPPING 


Note: Accounts on net terms pay actual shipping 
Continental US: 

@ For monitors, prnters, and dnves, add 2% for UPS 
ground Call for UPS 2nd-Day & Next-Day-Air 

@ For computers, pay actual charges Call for UPS 2nd-Day 
& Next Day-Air 

@ For all other tems, add $2 per order to cover UPS 
Shipping For such tems, we automatcally use UPS. 


»Microbutter Inline (oae print buffer w/256k) 149 2nd-Day-Aur at no extra charge f you are more than 2 
Princeton Graphics ... 1 year 1-800/243-8088 days from us by UPS ground 
~MAX-12E Amber monochrome monitor .. 179 Hawail: 
&“HX-12E (EGA compatible) . . 539 @ For montors, printers, and cnves, actual UPS Bive 
SMA ... money-back guarsntee PC Connection ea eg 
PC-Documate Keyboard Templates 6 Mill Street 370M : 
-DOS/Basc3.0-3.1  WordStar Bias — Marlow, NH 03456 eee 
~Lotus 1-2-3 »WordStar 2000 603/446-3383 
For the IBM-PC (XT & AT) Exclusively. 
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PC Power. 


Into your Blue. But the one thing you don't need is 


blow the ports off your PC? Talk to the people who gave 
brute force a good name. We'll electrify your CPU, run 


of memory into your micro. 


Sparks will fly! 
here's nothing like a bolt out of the blue to put a bolt 
| rings around your resolution, and manhandle mountains 


a hair-raising experience. That's why high-powered 
micro users tum to the thunderstruck town of Marlow, 
NH (pop. 546) for all their add-on and software require- 


ments. 


100 milliseconds for something you 
could do in 50. Or to be running only 
1 program at a time when you could 
be nunning 20. Our sales consultants 
combine expert knowledge and the 
occasional hot flash of genius to 
make maid that the products you 
want fit into your existing configura- 
tion. Give us a call before sa buy, 


We understand that there's no reason to wait around 





And, our prices are proof there's strength in numbers. 
We can muscle up your micro without bludgeoning your 
budget. So stop letting those power users push you 
around, already. Show your stuff. Give us a call. 
Lighten up! 
As any politician will tell you, if you 
want power, you first must acquire 
an other-worldly glow (or at least a 
good tan). Well, there's an easier way 
to light up your life — just tune in 
and turn on your PC Connection 
micro flashlight. It's free to anyone 
who places an order of $750 or more 


and we'll make sure you don't get 
; ; now and June 30. 
ee Just call 1-800/243-8088 or 
1. Ha 9:00 2 9:00; 

Bytes make right. turday to 5:30. If you're planning 
You want more speed? More drive? pected Se Lahr rel af to visit, call ahead to make sure what 
More RAM tough power? You want to colored lenses, focussing andmore. you want is in stock. 

Offer not available to net accounts. Limit one per 

customer. 

For the IBM-PC (XT & AT) exclusively. 
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8 PLOTTERS 


canners are optomechanical devices 

that convert a printed image into data 
that can be used by graphics software, of- 
ten to avoid manually reentering the im- 
age into a computer. There are several 
variations on this general theme, depend- 
ing for the most part on the requirements 
of the software and the type of material 


printed images into desktop publishing 
programs, but they can also be used for 
optical character recognition to scan 
printed text with appropriate software. 
There is also a long history of scanner 
use with large CAD systems. New CAD 
installations often have a huge inventory 
of hand-drawn images, some of which 
must be entered into the CAD system for 
revision, Scanning can save manual re- 
entry, but there are problems. Convert- 
ing scanner output into a form usable by 
CAD software is a slow and primitive 
process. Usually, quite a bit of correction 


z 
BA Gil Fille 


Houston Instrument Scan-CAD 
Houston Instrument 


Austin, TX 78753 


| 
8500 Cameron Rd. 
(512) 835-0900 | 


List Price: $2995 

fn Short: Scan-CAD does an excellent job 
of scanning E-size plots. 

CIRCLE 641 ON READER SERVICE CARD. 





CATEGORIZING PLOTTERS The 
major distinction between plotters is the 
size of the paper or film media they can 
handle. There are various systems to des- 
ignate media size, but the most common is 
a lettering system in which normal 8- by 
11-inch paper is called A-size, 1 | by 17 is 
B, up to E-size at 36 by 48 inches or so. 
For the most part, the larger the media a 
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being scanned. The new wave of desktop | 
scanners are primarily used for importing | 








HOUSTON INSTRUMENT SCAN-CAD 


Scan-CAD uses the plotter’ s mechanics to move an optical head over a large 
CAD image and derive the raster data needed for input to the CAD/camera software. 








L = 
Inthe Scan-CAD system, an optical head 
(pictured above) rides on the rail of a 
Houston Instrument plotter, scanning the 
image at 2 to 8 inches per second. 





must be performed by hand. 

Scanners produce what is called raster 
output since the data represents a series 
of bits along one thin line, much like the 
raster in a monitor or television. CAD 
programs work with vector representa- 
tions, in which the entities in the image 
are lines, arcs, and the like described 
mathematically rather than as a pattern of 
dots. Last year, PC Magazine reviewed a 
software package called CAD/camera 
from Autodesk, supplier of AutoCAD, 
which performs the necessary raster-to- 
vector conversion. 

However, small desktop scanners 
simply can’t accommodate large CAD 
drawings, and scanners that can deal with 
E-size CAD images have generally cost 
at least $40,000. 

Now Houston Instrument, long well 


plotter can use, the more costly the plotter. 

There are plotters with maximum sizes 
in all the letter categories. Small plotters 
that fit on a desktop surface usually accom- 
modate maximum media of either A- or B- 
size, and are used primarily for business 
graphics like presentation charts, overhead 
projection transparencies, and the like. 
Large, floor-standing D- and E-size plot- 










































regarded for its plotters and digitizers, 
has introduced a possible solution. The 
Scan-CAD, an attachment for any of its 
DMP-5SO series plotters, that uses the 
plotter’s mechanics to move an optical 
head over a large CAD image and derive 
the raster data needed for input to the 
CADicamera software. 

The Scan-CAD system includes a 
full-length PC circuit board that inter- 
faces the optical head to the computer. 
The card doesn't use any normal serial 
port, though the serial port that the plotter 
is normally connected to is still used as 
well. A full 640K bytes of RAM is need- 
ed, as is a hard disk to store the large data 
files created by any such system. A 
CGA, EGA, or Hercules video adapter is 
desirable, since you can preview a por- 
tion of the image graphically, but it’s not 
at all mandatory. 

The Scan-CAD is capable of 200-dot- 
per-inch resolution. Some scanners can 
manage 300 dpi, but 200 dpi is more than 
adequate for most CAD applications. 
The system can detect two-line pairs of 
about .2 millimeter width in | millime- 
ter, which is very fine performance. 

The CPU power of the host computer 
determines the maximum velocity of the 
scan. An XT-based system can scan at 2 
or 3 inches per second, while an AT al- 
lows scanning at up to 8 ips. 

The supplied software, which con- 
trols the scanning process, is menudriven 
and easy to use. Three main steps are re- 
quired to scan an image. First, you set 
scan parameters and preview a small por- 


ters are used mostly by architects, mechan- 
ical and electrical engineers, and other pro- 
fessionals. 

There are two main design strategies 
prevalent in modem plotters. Flatbed plot- 
ters have a large, flat surface onto which 
the medium to be plotted upon is fastened. 
The pen mechanism moves along a fixed 
rail on one edge while a pulley system 
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tion of your image (if you have a suitable 
graphics card) to assure that everything is 
configured correctly. Then you actually 
scan the image. Finally, the raster file 
created by the scan is converted to the 
format required by CAD/camera. You 
then can invoke CAD/camera itself and 
convert the raster image to an AutoCAD 
.DFX file for use with AutoCAD. 

This process can take a while. HI 
claims an A-size image can be scanned in 
2 minutes, while a full E-size scan is 
specified to take 24 minutes. PC Labs 
tests confirmed these scanning times, | 
and we found HI’s conversion to | 
CAD/camera format was quick as well. 
CADicamera itself can take hours for a 
large image, but end of the process is ac- 
ceptably fast. 

The Scan-CAD assembled easily by 
simply following the clear documenta- 
tion. HI’s software is straightforward and 
almost intuitive, and it performs exactly 
as expected. An editing program, which 
will allow manipulating the raster files 
created with the Scan-CAD prior to con- 
version, will be supplied to all Scan- 
CAD owners sometime in the second 
quarter of 1987. 

The only difficulty we experienced 
was in scanning a B-size image drawn on 
fairly light stock. HI warns that the origi- 
nal can be mangled a bit and suggests 
mounting small originals on a carrier that 
is supplied with the system. We did man- 
age to crease the small original when we 
didn’t listen and scanned it directly, 
which also ruined the scan accuracy be- 





moves the pen along the other axis. In this 
way, the pen can access and draw on any 
portion of the medium. 

Flatbed plotters keep the medium com- 
pletely stationary. The same results can be 
achieved by moving the medium in one 
axis while a pen moves perpendicularly in 
the other axis. The first devices to use this 
concept were called drum plotters, be- 





cause the strips didn’t line up correctly. 
We had no problems at all when the carri- 
er was used or when we scanned an E- 
size original. 

Scan-CAD works as advertised. 
You'll need CAD/camera too, which 
currently costs $3,000, but the combina- 
tion is still less costly than anything else 
that can import a full E-size image. 
You're also limited to the DFX format, 
which several CAD programs besides 
AutoCAD can also import. 

Even though the product is obviously 
aimed directly at the CAD market, I wish 
the system could produce files suitable 
for paint and desktop publishing pro- 
grams. Desktop publishing is a boon to 
technical and documentation writers, and 
even though you can export an AutoCAD 
image to some desktop publishing pro- 
grams, this adds several layers of extra 
processing and time compared to direct 
output from the Scan-CAD system. 
Houston Instrument tells us it is working 
with various vendors to both encourage 
support of the Scan-CAD and to deter- 
mine what data formats HI might gener- 
ate, and so greater compatibility is defi- 
nitely in the cards. 

The Scan-CAD system also obvious- 
ly works only with plotters. Since PC 
Labs has designated its DMP-51 and 
DMP-56 plotters as Editor’s Choices in 
past reviews, this is hardly a terrible 
hardship. The DMP-S0 series plotters are 
fine devices, and the availability of the 
Scan-CAD increases their desirability 
even more.—Glenn Hart 








cause the medium was actually wrapped 
around a large drum and fastened securely 
at opposite edges. 

The drum design has been superseded 
by a variation that grasps the medium at 
two opposite edges with rubber or metal 
pinch rollers or capstans. These rollers are 
often coated with a gritty material or are 
scored to ensure that they don’t slip. The 


| medium moves forward and back through 
this friction, while the pen mechanism 
moves from side to side along a fixed rail. 
We coined the designation ‘‘roller-bed”’ to 
distinguish this type of plotter from flatbed 
designs, and the term seems to be gaining 
popularity. 

Both types of plotters must ensure that 
the medium is exactly where it is supposed 
to be at any given time during the plotting 

| process. 

Flatbed designs must keep the medium 
both perfectly stationary and perfectly flat 
against the plotting bed. Plots could be 
tuined if either the medium shifts position 
or if a pen grazes against a raised area of 
the medium as it moves over the surface. 
There are several methods used to hold the 
medium down. The simplest techniques 
include simply taping the medium in posi- 
tion or including sticky strips on the plot 
bed. Neither method is particularly attrac- 
tive; it can be difficult to remove tape, and 
the sticky strips on some plotters are liable 
to get dirty and lose their grip. Other plot- 
ters employ a magnetized metallic bed, so 
thin metal strips can be placed around the 
edges of the medium to secure it in place. 
This works a little better, although you 
must be careful not to place any magnetic 
storage medium like a floppy disk on the 
plotter, lest it be irrevocably damaged. 

The best flatbed devices can apply a 
static charge to the bed. This electrostatic 
system causes the medium to cling tightly 
to the bed, and it is simple and effective. 
Its only drawback is added cost. 

While it’s not easy to hold the medium 
in position perfectly, it’s even more diffi- 
cult to move sheets of medium forward 
and back at high speed with precisions 
measured in thousandths of an inch. The 
roller mechanisms on roller-bed designs 
attempt to grasp the medium very tightly 
so thal they can conirol medium move- 
ment accurately. The rollers on some plot- 
ters are fixed in position, while others are 
movable to allow plotting on various dif- 
ferent media sizes. One alternative design 
moves specially perforated media with a 
tractor mechanism similar to that used in 
many printers. 





PENS Plotters also vary in the number 
of pens they can use. Plotters that can store 
and access multiple pens are obviously 
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At least in order to get on- 
screen resolution of this qual- 
ity. And to get an accurate rep- 
resentation of what a facing- 
page spread—one that you 
can actually read—will look 
like when it's printed. 

Introducing the Laser- 
View™ Display System. 

From Sigma Designs. 

LaserV iew consists of a 
large screen monitor, complete 
with display adapter, available 
in your choice of 15 and 19° 
inch models. Big enough to 
put everything from simple 
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graphs and charts to Desktop 
Publishing to CAD in an 
entirely new perspective. 
And at virtually full size. 
Offering a noninterlaced 
screen resolution of 1664 x 
1200—equal to 8 EGA™-sized 
or 11 Macintosh™ screens— 

; on-the-eyes” 
paper-white display brings 
workstation-quality graphics 
and text to the PC level. It can 
even generate four levels of 
gray for increased on-screen 
detail in photos and drawings. 

LaserView works with 
all programs that run under 
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Windows™ and GEM™ in- 
cluding programs like Aldus 
Pagemaker™ and Ventura 
Publisher™ —plus familiar 


PC programs like Lotus 1-2-3™ 


and AutoCAD™ We've even 
included a copy of PC Paint- 
brush Plus® to help you get 
started with LaserView. 

So call Sigma Designs. 
Because if you're serious about 
making it to the big screen, 
Sigma Designs has what it 
takes today. 

LaserView. 


See us at Comdex Spring 
Atlanta booth #424 
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Sigma Designs Inc. 
46501 Landing Parkway 
Fremont, CA 94538 
415.770.0100 
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more costly than single-pen designs. Most 
software can be instructed to pause if a pen 
change is required, so it is possible to pro- 
duce multicolor plots even on single-pen 
plotters, but it is inconvenient and time- 
consuming to stand around waiting for the 
pen changes instead of letting the plotter 
do the pen-changing itself. 

There are two main systems of storing 
multiple pens. The simplest merely lines 
the pens up in stalls along one edge of the 
plotter. The pen head moves to a stall to 
grasp or retum a pen. A similar design uses 
a rotating carousel to store the pens. The 
carousel rotates until the desired pen is in 
position for the pen head to grasp as it ap- 
proaches. 

Both these methods require the pen 
head to move to the stall or carousel loca- 
tion, which takes a finite time that depends 
on how fast the pen head can move. Other 
multipen designs store the pens at the pen- 
head itself, often in a rotating carousel, so 
the pens move along with the head as it 
performs its plotting chores. This elimi- 
nates the need to move to the stall area, 
which can save significant time if there are 
many pen changes. 

All pens can dry out if their tips are ex- 
posed to the air. Some types of ink dry 
much more quickly than others, but cap- 
ping the pen tips is highly desirable in all 
cases. Fortunately, most plotters now in- 
clude some provision for capping the pens 
while they’re not being used to 
draw—usually some sort of rubber grom- 
met that surrounds the tip and seals it from 
the air while a pen is stored in the stall or 
carousel. 

Almost all plotters now include a 
graphics language in ROM that includes 
instructions to draw the various entities 
that make up a finished plot. This makes 
the task of the graphics software driving 
the plotter much easier, since it can merely 
say something like ‘‘draw a circle of this 
diameter in this position’ rather than issu- 
ing detailed pen movement instructions. 

By far the most common plotter lan- 
guage is Hewlett-Packard’s HPGL. Many 
plotters from different suppliers emulate 
this language, which improves compatibil- 
ity. Houston Instrument’s DM/PL also has 
adherents, and several other plotter manu- 
facturers have proprietary plotter lan- 
guages in their devices. Most CAD pro- 


























grams support all the popular plotter 
languages, but spreadsheets, business 
graphics programs, and other software are 
sometimes limited to HPGL. You should 
be sure that the software you will be using 
supports the graphics language in your 
plotter. 


SUMMARY All mechanical devices 
have trade-offs, but a plotter’s compro- 
mises are more obvious than most. You’ ll 
pay more for plotters that can handle larger 
media, plot faster, handle more pens, and 
so on. With any plotter, the best quality is 
obtained with slower plotting speed and 
with pens that are both more expensive and 
sometimes messier. Better results are pos- 
sible with more costly medium, and so on, 
and so forth. 

Fortunately, it’s quite difficult to buy 
anything other than a competent plotter 
these days. The price-to-performance ratio 
varies from unit to unit, though, and hope- 
fully the evaluations here and in our previ- 
ous reviews will help you make the best 
decision for your circumstances. 


BRUNING COMPUTER GRAPHICS 


Bruning Zetadraf 900 


PC Magazine has tested two earlier Zeta 
plotters, from Bruning Computer Graph- 
ics, with excellent results. The Zetas are 
well known in the mini and mainframe 
communities, but less so in the microcom- 
puter arena, partially because they have 
been a bit on the pricey side. 

Not so the new Bruning Zetadraf 900. 
The Zetadraf offers very fast plotting and 
high-end features but is thousands of dol- 
lars less costly than Bruning’s previous 
models and competitive plotters. 

Styling is very modem and attractive. 
Large flat fect keep the plotter steady, but 
the Zetadraf is so heavy that some users 
may miss casters. The sharply angled right 
support not only looks spiffy, but it places 
the operator panel in a most convenient 
spot. 

Bruning supplies a customized IQ 
Technologies Smart Cable with every Ze- 
tadraf. Smart Cables are wonderful gad- 
gets that correctly interface many comput- 
ers and peripherals, and the inclusion of 
one with the Zetadraf is a commendable 
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Bruning Zetadraf 900 


Bruning Computer Graphics 
777 Amold Dr. 


Martinez, CA 94533 

(415) 372-7568 

List Price: $7,950 

In Short: The Bruning Zetadraf 900 is stun- 
ningly styled and of exceptional quality. At 
$7,950, it’s a bargain. 
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solution to serial cable headaches. The 
supplied cable worked perfectly with our 
test AT. 

The operator panel is deceptively sim- 
ple-looking. A four-line by 20-character 
LCD display is flanked by four ‘‘soft but- 
tons.’’ Each button corresponds to one line 
of the display, and the function of the but- 
tons changes as the display does. This al- 
lows a small number of buttons to simulate 


| a much more complex panel. The panel 


also has buttons for pen selection and 
movement and to invoke Zips, a form of 
user-defined macro that can shortcut the 
normal setup process. 

Navigating through the Zetadraf’s 
menu structure is somewhat more confus- 
ing than similar competitive designs, but 
the scheme begins to make sense after a lit- 
tle use. You can use a default set of param- 
eters to get started, but you'll want to de- 
fine your own set of operating conditions. 
You can store a new setup temporarily or 
retain it in the Zetadraf’s nonvolatile mem- 
ory; up to six configurations can be named 
and easily recalled. 

The list of options you can set is impres- 
sive. The Zetadraf supports Bruning’s own 
GML (Graphics Machine Language) and 
Hewlett-Packard’s HPGL, as well as Tek- 
tronix PLOT 10 and CalComp 960 emula- 
tion. You can cut and paste, rotate, scale, 
or mirror incoming plots; adjust all com- 
munications parameters, select between 
vellum, glossy, bond, and matte film me- 
dia, align the plotter to gridded media, and 
specify nearly all aspects of pen movement 
speeds and forces. 

Four types of pens are available, in- 
cluding nylon fiber, liquid roller, and lig- 
uid ink with either stainless steel or tung- 
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sten tips. The pens are actually bodics that 
hold ink cartridges in various colors. Each 
body can be used for two ink carts before 
Bruning suggests retiring it to ensure that 
tip deterioration doesn’t degrade plot qual- 
ity. The Zetadraf’s pen carriage holds 
eight of the slender pens that travel along 
with the pen head while a plot is drawn. 
The Zetadraf’s head doesn’t have to return 
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to acarousel or stall to retrieve pens, which 
reduces plot time in drawings with many 
colors. 

Gripper wheels hold the medium in 
place, assisted by vacuum hold-down. The 
right wheel is movable, so the Zetadraf can 
plot on any size media up to E-size. The 
plotter senses media size when you hit the 
Load button, so there’s no need to inform 


| The dynamically stvled Bruning Zetadraf 900 


is a top-notch performer that is worth the 
almost $8,000 price tag. The operator panel 
(left) has a four-line by 20-character LCD 
display flanked by four buttons that are 
programmed to provide a wide variety of 
functions. 





the device of the size of the media you’ve 
inserted. 

Most users will probably use the Zeta- 
draf in its HPGL emulation mode, but Bru- 
ning offers a special GML driver for Auto- 
CAD, which it claims is somewhat faster 
that HPGL emulation. We tested both and 
confirmed that the GML driver was about 
10 percent faster. 

Three predefined plot quality modes are 
provided, which Bruning designates 
Good, Better, and Best. You can, define 
your own custom set of quality parame- 
ters, including differing quality ratings for 
individual pens. The trade-off is that the 
better the quality, the slower the plot. We 
were a bit surprised to find that the differ- 
ences in quality were rather noticeable, but 
the timings, given in minutes:seconds, did 
not differ all that much: 


GML GML HPGL 
B D D 
Quality Nozzle Nozzle Nozzle 
Good 
Better 
Best 


3:54 
4:03 5:43 6:11 
4:20 6:08 6:43 


While the timing differential between 
quality settings might be greater with 
more-complex images, clearly the time 
savings are not that great. If we were using 
the Zetadraf every day, we would rarely 
use anything other than the Best setting. 

The plot of the B-size shuttle took 2:23 
in monochrome and 3:06 with four colors. 
This is a relatively small difference, high- 
lighting the efficiency of the pens-move- 
with-the-head design. 

While these speeds are impressive, plot 
quality was only very good, perhaps a tad 
below that of some other high-end plotters. 
Operation was unusually quiet. Vacuum 
hold-down was effective in maintaining 
media flatness in the writing area, al- 
though on a couple of occasions we experi- 
enced some slight media slippage. 

The Zetadraf is a brand-new model, 
and the very slight deviations from perfec- 
tion that we experienced may be ironed out 
as the product matures (we’ve been very 
pleased with the output quality of previous 
models in the Zeta line). Overall, the Zeta- 
draf is an extremely impressive device. It 
is the sexiest plotter we’ve ever seen, and 
its beauty is far more than skin deep. It's 


5:27 5:55 
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ProDesign II — Still $299! 


ProDesign tl — the Easy-to-Use CAD System. The CAD 
system that was introduced two years ago for the amazingly 
low price of $299. The CAD system that has undergone four 
major revisions with more than 400 enhancements. The CAD 
system that still costs only $299! 


How do we do it? Our accountants said to raise the price 
to cover research and development costs. Our business 
advisors said to charge more for the additional features. Our 
competitors said it’s impossible to stay in business selling a 
comprehensive CAD package such as ProDesign II for only 
$299. 


And our customers said $299 ts great. So, we said: 


“Aw... What the Heck! $299 it is!” 


Now, two years after its introduction, ProDesign I! 1s one 
of the world’s leading CAD packages. It has features pre- 
viously found only on CAD systems costing thousands of 
dollars. For the single price of $299, you get these features 
and more: 


@ Support for more than 180 printers {including color 
printers) 

®@ Support for more than 80 plotters, with plotter optimi- 
zation. 

@ Easy-to-Use single keystroke commands. 





@ On-screen menus accessible with a mouse. 

@ Comprehensive drawing commands, including the finest 
curve fitting in the industry. 

@ Editing features unsurpassed by ANY other CAD package. 

@ Extensive snap features, including snap to point, endpoint, 
muidpomnt, line, circle, ellipse, arc, intersection, and perpen- 
dicular. 
True Auto Dimensioning with several formats. 
Extensive Layering features. 
Full Macro capabilities. 
Specialized drawing aids, such as tangents to circles and 
ellipses, parallel lines, parallel curves, wide lines, and more. 
Complete hatching with up to 40 different patterns. 
Area and length calculation for line curves, circles, etc. 
Full Zoom, Pan, and Rotate capabilities. 
Capablity to transfer drawings to and from other programs. 
Capability to Break/Trim Lines, Curves, Circles, Arcs, and 
Ellipses. 

® Many more features — All for only $299! 


Where do you get ProDesign II? See your local computer 
dealer, or contact: 
American Small Business Computers, Inc. 
118 South Mill Street 
Pryor, OK 74361 
(918) 825-4844 
Telex 9102400302 

Want more information? Call or wnte fora detailed brochure 
and a free demo disk! 
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fast, flexible, and very reasonably priced 
(at $7,950) compared with competitive 
units from HP, CalComp, and others. The 
Zetadraf 900 may well be the best value in 
E-size plotters available. 


CALCOMP 


CalComp 1041 GT 
CalComp’s new 1041 GT plotter is a low- 
er-cost version of the E-size 1043 GT PC 
Magazine reviewed so favorably last year. 
We were impressed with the 1043’s speed, 
flexibility, and overall quality, and the 
1041 is definitely cut from the same cloth. 

While the CalComp 1041 GT plots 
only up to D-size, it is actually the same 
size as the other, E-size plotters in Cal- 
Comp’s 1 04x series; the roller drum in the 
1041 GT is configured to allow only the 
smaller plots. CalComp saved money by 
not having to design and manufacture a 
completely new design, but the 1041 GT is 
physically larger and heavier than most D- 
size plotters as a result. It is also somewhat 
frustrating to see all that unusable space. 

There are several other differences that 
also account for the lower price. For exarn- 
ple, the 1041 GT doesn’t have the optimi- 
zation buffer system that greatly improves 
plot times on the 1043 or the joystick that’s 
handy for moving the pen head. You can 
add the optimization for $500 and the joy- 
stick for $250 if you wish. While these are 
significant differences, the 104] GT is a 
competent plotter in many respects. 

The operator pane] has 25 color-coded 
buttons, four LEDs, and a two-line by 20- 
character LCD display. Some of the but- 
tons control up to four different functions, 
but the labels and use of color help make 
programming the 1041 GT reasonably 
straightforward. In addition to the normal 
configuration capabilities, you can over- 
ride your software’s pen mapping; scale, 
rotate, and mirror, set alignment for pre- 
printed forms or gridded media; optimize 
calibration for different drums to improve 
accuracy; and choose the language for the 
message displays (English, Japanese, 
French, Italian, and German are provided, 
but not Spanish). Four configurations can 
be stored in nonvolatile memory. While 
the panel appears more complex than some 
others, it is very easy to use. 











The 104] GT uses CalComp’s propri- 
etary graphics language. While it is not as 
widely supported as HPGL, most CAD 
software will drive CalComp plotters with 
no difficulty. Some ancillary software and 
many business graphics programs do not 
support CalComp’s language, but a CPGL 
option (COST) is available that emulates 
HPGL. CalComp is very forthcoming 


about the HPGL commands that their emu- 
lations don’t support. We did not test the 
CPGL option, but a review of the com- 
mands indicated that most plots should 
present no problems. You can choose 
CPGL instead of CalComp’s language at 
no cost when you order the 104] GT; oth- 
erwise it costs $500 thereafter. 

The 104! GT's eight-pen rotary carou- 


The CalComp 104] GT is the same size as 
most E-size plotters, yet it plots only up to D- 
size. This is because CalComp has based this 
plotter on the older, E-size 104x series. The 
operator panel (left) has 25 color-coded 
buttons, four LEDs, and a two-line by 20- 
character LCD display. 
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TO THIS 
USING SCAN PRo 


Move your drawings from paper onto your CAD system in minutes with ScanPro! ScanPro 
is the Raster-to-Vector Conversion software that allows you to scan a drawing and convert 
it automatically to a format compatible with ProDesign II, AutoCAD, and most other CAD 
systems. 








What hardware do you need? Just the scanner. ScanPro is compatible with Houston 
Instruments, Hewlett-Packard, Epson, and other scanners. How much does it cost? $495-$995. 
Where do you get it? See your local dealer, or contact: 

American Smal! Business Computers 
118 South Mill Street 
Pryor, OK 74361 
(918) 825-4844 
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“Ordinary 
online 


chime flat...” 


“With GEnie 
I discovered 
vast new 

horizons.’ 





$10.00+ per hour 


There's only so far you can go with most 
ordinary online information networks. But with 
GEnie—the General Electric Network for 
Information Exchange—there’s virtually no end 
to the exciting new interests you can explore. 
Discover the value of GEnie’s vast range of 
services and explore new territory with guides 
from our Special Interest Groups. 


Join the friendly crew with GEnie’s 

IBM} RoundTable™ Special Interest 

for exciting and informative discussions. 

t from the expertise of experienced 
individuals. Compare notes on hardware, 
software, games or any other topic you 
choose. And, for the simple cost of down- 
loading, collect thousands of valuable public 
domain software programs for your personal 
computer. Over 1000 new programs are added 
to our libraries every month. And remember, 
UPLOADS ARE FREE on GEnie! 


No extra charge for 1200 Baud. 
Make new friends, schedule meetings, 
gather facts and figures, set up travel plans, get 
the news, be entertained and even shop online 
fora fraction of what other information services 
charge, because GEmue’s non-prime rate for 300 

or 1200 baud is only $5 an hour. GEnie 
always comes out ahead of the competition in 
savings, in some cases by as much as 60%. 


You get even more for your moncy. 

In addition to user support groups, you can 
meet new people with GEnie’s Live Wire™ 
CB Simulator. Ex: messages with 
electronic mail service. Find the best vacation 


$5 per hour 


deals and make your reservations with American Backed in the GE Tradition 

Airlines travel service. Shop at home with GEnie is brought to you by General Electric, 

American Merchandise Shop. whose reputation is built on attention to detail 

prc akc eine ig abe: aa and customer satisfaction. We're continuing that 
electronic encyclopedia. Play classic and tradition with GEnie. 





‘Basic rates ard services shown ta effect 2/87 $1 velop 
service availability Additional charges appty for 


multiplayer games. Use GEnie’s Financial 
Services to track stock market quotes, check 
market indicators and maintain an automatically 
updated personal portfolio online. All this pias 
New services added each and every month! 
Map out your own voyage of discovery 
with GEnie as your guide. . .enrich your 
tomorrows by signing on with GEnie today. 
Sign up from your keyboard today. 
4 Easy Steps: 
1. Have your major credit card or 
checking account number ready. 
2. Set your modem for local echo 
(half dupiex)—300 or 1200 baud. 
+ Dial 1-800-638-8369, When 
connected, enter HHH 
. Atthe U#=prompt enter 
XJM11876,GEnie then RETURN. 
Need help or more information? No modem 
yet? We can help. In U.S. or Canada call 
1-800-638-9636. 


‘Mon. -Prt., Gpm-—Bam local time, all day Sat, Sun, and nat I botidaye. Sibject to 


GENIC 


Stay online longer, for less. 


pees 


General Electric Infermation Services Company, USA 


GEnie rates and services subject to change Uploads are free during non- 
prime hours at 300 of 1200 baud. Some services offered on Genie may 
include addmonal charges 


mn 
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sel travels with the pen head, which elimi- 
nates the need to return to a stationary stall 
or carousel to pick up pens. CalComp of- 
fers plastic- and fiber-tip, liquid ball, and 
disposable and refillable liquid-ink pens in 
a variety of colors. The plotter senses the 
type of pen used and adjusts itself accord- 
ingly. 

The documentation also includes in- 





structions for other models in the 1040 
line. This is unnecessary and potentially 
confusing to the 1041 GT buyer. On a 
brighter note, CalComp provides extra 
sheets that explain how to interface the 
1041] GT with several major microcomput- 
er CAD programs. The various DIP switch 
settings and the supplied cable worked 
with AutoCAD with no problems. 

Media insertion is very easy. The 1041 
GT is a typical roller-bed plotter, and as 
with many such units, one of the pinch 
wheels moves to accommodate media 
from D-size down (given the extra width 
of the 1041 GT’s plot bed, it's also perfect- 
ly happy with E-size media, for that mat- 
ter, even though it won’t plot larger than 
D-size). Vacuum hold-down ensures me- | 
dia flatness in the drawing area. The 1041 
GT secks the edges of the medium and de- 
termines medium size automatically. 

Our sample 1041 GT was not equipped 
with the optional optimization system, and 
its effects were missed. Plot times were not 
particularly impressive, but plot quality | 
was excellent. Diagonals in the nozzle 
plots were well-nigh perfect. However, 
the four-color shuttle plot took fully twice 
as long as the one-color version, which is | 


ye 
I 
ReAuCol ess Libs E 


CalComp 1041 GT 
CalComp 
2411 W. La Palma Ave. 
P.O. Box 3250 
Anaheim, CA 92801 
(800) CAL-COMP 
(714) 821-2000 
List Price: $6,495; opumization buffer sys- 
tem, $500; joystick, $250. | 
In Short: It's slightly expensive for a plotter | 
that does not accommodate E-size plots, but 

| the 1041 GT is solidly constructed and cre- 
ates good plot quality. 
CIRCLe 645 JN READER SERVICE CARD. 











somewhat surprising given the 1041 GT’s 
traveling-pen carousel design. 

The 104] GT is solidly constructed and 
beautifully engineered. Its front panel is el- 
egant and functional, and our test plots 
were impressively accurate and attractive. 
We would order one with the optimization 
logic to increase plot speed, which brings 
its price within calling distance of some 
rather capable E-size plotters (and there are 


some fine D-size competitors available, | 


too). Overall, though, if you need only D- 
size plots, the CalComp 1041 GT is a 
heavyweight contender. 


HEWLETT-PACKARD CO. 
HP Draftmaster I 
HP Draftmaster II 


Hewlett-Packard Co. has dominated the 
plotter market for many years. It is as suc- 
cessful with its small desktop plotters as 
with its large CAD-oriented devices. Its 
7585 and 7586 E-size plotters have en- 
joyed great success and are used on com- 
puters ranging from mighty mainframes to 
compact desktops. 

With aggressive competitors nipping at 
its heels, HP has now introduced two new 
E-size plotters with advanced features at 
greatly reduced prices. The new HP Draft- 
masters live up to the HP plotter leg- 
acy—they perform beautifully, have sev- 
eral innovative design features, and reflect 
an attention to detail that has endeared HP 
equipment to a wide audience. 

The Draftmaster is available in two 
models, the Draftmaster I to plot on sheet 
media and the Draftmaster II for both 
sheets and roll media. Like other HP plot- 
ters, the Draftmasters are roller-bed plot- 
ters that use two grit wheels and vacuum to 
anchor the media. One of the wheels is 
movable to allow plotting on media from 
A- to E-size. Not all large plotters can ac- 
commodate small media for check plots, 
documentation, or archiving, so this flexi- 
bility can be useful. 

The Draftmaster’s rotating eight-pen 
carousel (two are supplied with each plot- 
ter) accommodates five types of pens: pa- 
per, transparency, roller-ball, and dispos- 
able and refillable liquid-ink drafting pens. 


This is far more convenient than previous | 





HP arrangements, in which pens had to be 


| used with specific carousels and couldn’t 


be interchanged. Mechanical movements 
of the pen carousel elements inform the 
plotter of the type of pen loaded, and you 
can mix different pen types on the same 
plot. The pens are automatically capped 
when not in use and are returned to the car- 
ousel if not used for a while. 

The operator panel features a 20-char- 
acter by two-line LCD display. You can 
display messages in English, French, Ger- 
man, Spanish, Italian, or Japanese. The 
plotter is configured and operated through 
a tree-structured menu system, as are 
many high-end plotters in this class. The 
Draftmaster’s menu system is well thought 


| out and is simpler to understand and use 


than many. ‘ 

The menu offers some unusual options. 
For example, you can align the plotting | 
axes with gridded media, invert the plot 
Orientation, emulate the older 7585 and 
7586 if your software doesn’t support the 
Draftmaster directly, and even plot more 
quietly if necessary (with some speed pen- 
alty, however). 

Another snazzy and useful feature lets 
you group pens to minimize the ever-pre- 
sent risk of running out of ink during multi- 
ple plots or when your plot calls for a lot of 
solid area fill. You can assign two, four, or 
all eight pens to one group, and the Draft- 
master will automatically switch to the 
next pen stall in your defined group after 
drawing 100 meters. A pen-sorting and 
area optimization routine is provided. You 
can even modify the plotter’s operation for 


EDITOR'S 
CHOICE 


mF AY GT “Fe! Eee 


TEP Dralmaster § | 
[IP Draftmaster If | 
| Hewlett-Packard Co. 


16399 W Bemardo Dr. 
San Diego, CA 92127 

(800) FOR-HPPC 

List Price: Draftmaster | (sheet media only), 
$9.900; Draftmaster I (sheet and rol] media), 
$11,900. 


In Short: The newest HP plotter is selected | | 
as an Editor's Choice. [ts new design ts more | 

| sophisticated and allows for a cut in price 

| without a loss in features and performance. 

| CIRCE 644] NREADER SERVICE CARD. 
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automatic operation with a modem for re- 
mote plotting. 

In the long tradition of first-rate HP 
documentation, the Draftmaster’s manual 
is superb. Copiously illustrated and clearly 
written, the documentation makes a com- 

| plex device easy to install and use. 

Both Draftmaster models sell for | 
around 25 percent less than their 758x 
counterparts, which they replace. It’s natu- 
tal to wonder if anything has been sacri- 
ficed. HP claims that, if anything, it's the 
other way around. Its goal for the new 
models was to increase performance and 
reliability while reducing costs. The Draft- 
masters are totally redesigned and have 


= The Draftmasters are 
yet another in the long line 
of superior plotters from 
Hewlett-Packard. The 
Draftmaster II we tested 
was first-rate in every 
respect. 





one-third the parts count of the older plot- 
ters. A patented new variable-reluctance 
motor provides high torque and full speed 
over any portion of the plot with very low 
heat buildup. 

As they say, the proof of the pudding is 
in the eating, and our sample Draftmaster 
II proved tasty indeed. Media insertion and 
handling was easy and foolproof. Plot 
quality was superb with fiber, roller-ball, 
and disposable liquid-ink pens. The auto- 
matic medium feed of our Draftmaster I] 
allowed continuous plotting and was also 
convenient for simply feeding the next 
portion of medium into position if individ- 
ual plots were produced. 

Plot speeds were very fast, and even ad- 
justing pen speed above suggested values 
did not seem to have any effect on plot 
quality. The Draftmasters’ Sort option 
proved to be highly effective in reducing 
the time required to plot images with many 





BC 


pen changes (it reduced our four-color 
shuttle plot time from |! minutes and 17 
seconds to 3 minutes and 22 seconds), but 
it doesn't perform geographical optimiza- 
tion and thus had no effect on our single- 
color nozzle drawings. 

The Draftmasters are yet another in a 
long line of superior plotters from Hewlett- 
Packard. The Draftmaster II we tested was 
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first-rate in every respect. Certainly there 
are other outstanding E-size plotters in this 
exalted price range. The fact that the Draft- 
master I is $1,000 or so more than the fine 
Calcomp 1043 and $2,000 more than the 
Zetadraf 900 reviewed in this issue might 
be worth some thought, but no one can ar- 
gue with the marvelous performance of the 
newest HP products. 


| The Editor's Choice nod for large-format 
| plotters goes to Hewleu-Packard's 


Draftmaster series. The overall quality it 
provides is well worth the hefry price. The 18- 
button operator panel (left) features a tvo- 


| ine by 20-character LCD display. 
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INDUSTRIAL STRENGTH CAM/CAD 
FROM YOUR DESK. 



































resenting the Personal software available — Personal laser cutting equipment. A 
Machinist from a leader in Designer’ GCD. powerful post processor gener- 
the CAD/CAM industry. : ator program is also included. 
The NC module is com- 
Now you can bring the power| | patible for use with milling he Personal Machinist 
of CAM/CAD to your desktop machines, lathes, punch is a power tool for your desk. | 
at an affordable price. Allonan | | presses, EDMs, and flame or It can also be used to run any 
easy-to-use number of stan- 
industry standard dard software 
IBM* PC AT, XT packages to 
| or compatible. perform other 
Office or job 
The Personal functions. 
Machinist links 
CAD and CAM Simple enough 
functions. If for the beginner 
you're responsible for The screen display at left shows a top or casual user. Powerful enough 


overseeing production, design, | | view ofa3-D model with dimensions. for an expert. The Personal 


r programming NC parts, It was created using the design module. Machinist is an important 
c P f 8 To the nght is an isometric view of the 2 CAM IC 
It’s just for you. peibatks fedived rel- breakthrough in AD. 










With a cost per seat low 


ative to the design 
enough for most budgets. 


The system lets you design geometry 


3-D geometry and create NC 







manufacturing programs for The Personal Machinist. 
parts, tooling or fixtures. Industrial Strength CAM/CAD 
, ‘ from the strength of 
The design portion of the gaa Computervision. 
Personal Machinist is cur- ; 
rently accepted as the most lor more information 


powerful 3-D PC design write: Computervision 
Corporation, Personal Systems 
Business Unit, Building 16-2, 

| 100 Crosby Drive, Bedford, 

MA 01730. 
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COMPUTERVISION 
Personal Machinist 


Ifonly there were more of you. 
















Wouldnt it be 
great if you could 
multiply yourself? 

an honest day's 


advantage of Windows’ 
common interface for 
commands, options, 
and data exchange. 


work before lunch? In the Windows 
Well, you can. With world, you move 
Microsoft® Windows. information freely. 
Windows lets you Do more work, more 
work with kinds of work, and 
multiple applica- do it faster. 
tions at the same time : A startling value. 
— more programs than pees 4 hol 
your PCs memory can normally hold. Neatly ee ee and you get a whole 
sidestepping the 640K limit. desktop full of aqparas to help you manage 
You can switch from, say, 1-2-3" to dBase II*or _YOur day to day business. 


In addition, you get 
—4 Windows Write, a 
graphically-based word 
processing program. 
And Windows Paint, a 
simple, easy to use 

4 drawing program. 


to Microsoft Word or to Microsoft Chart in a 
couple of keystrokes. Leave one program and 
jump to another. 

d you can select and edit information from 
several different programs. Then quickly combine 
and print it all on a single piece of paper. 


We've only just begun. : Not bad for $99. 
Windows is a graphic extension of MS-DOS” Find out how productive you can be with a 
which gives you a more intuitive way to work. Windows office. Get all of yourselves down to 


Your bridge to a new generation of applications your Microsoft dealer. 
which can be easily integrated. And ah take And take a really good look into Windows. 


Microsoft Windows 


The High Performance Software 
For the name of the nearest Microsoft dealer, call (800) 426-9400. In Washington State and Alaska, (206) 882-8088. In Canada, call (416) 673-7638. 
Microsoft and MS-DOS are ecgistered trademarks of Microsoft Corporation 1-2-4 15 a registered trademark of Lotus Development Corporanon dBase Il ts a regestered trademark of Ashton: Tate 


Note Photos show color and reselutyin obtained on an IBM PC equipped with an IBM Enhanced Graphics Adapter Monochrome 
display 1s generated when an IBM Color/Graphics Adapter or companble graphics adapter card 1 used 
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IOLINE CORP. 


Ioline LP4000 

The [oline LP4000 is a roller-bed plotter 
that can handle media from E-size down to 
as small as 1% inches wide. It uses cut 
sheets only, although you can unspool a 
roll medium stored on a horizontal bar and 
cut it along a groove with a paper cutter 
supplied by loline Corp. 

Perhaps the most significant change in 
the new model is the use of precision servo 
motors instead of the stepper motors used 
in loline’s earlier model LP3700. There 


# While the LP4000 
weighs a third of some of 
its competitors, all the key 
components are metal and 


the plotter will stand up to 


commercial use. 


are several other improvements and conve- 
niences too. 

The older LP3700 didn’t store any plot- 
ter settings you made via the front panel, 
an annoying deficiency that required you 
to enter new parameters every time you 
tumed on the plotter. The LP4000 corrects 
this with programmable, nonvolatile 
memory that can store control parameters 
for three different users. You can program 
the plotter with the operator panel or witha 
simple utility provided by loline on disk; 
your choices can be saved to disk for future 
reference, too. 

The LP4000's range of adjustable pa- 
rameters is extensive. The standard adjust- 
ments like pen force, up and down delays, 
and velocity and acceleration are avail- 
able, and you can also remap pen selection 
to override software pen choice instruc- 
tions and more. With the optional $795 
HyperBuffer installed, you can enable pen 
sorting and localization optimization. In 
addition, an interesting micro calibration 
feature allows compensating for humidity, 


temperature, variations in the density of 
the media to be plotted upon, even the me- 
dia drive mechanism itself. Micro calibra- 
tion can improve accuracy from the nor- 
mal +/- .5 percent to as high as +/- .01] 
percent of overall plot size. 

The 24-button, membrane operator 
panel is marked for many common func- 
tions, but there are many key combinations 





that don’t appear on the small buttons 
themselves. The only way to find the cor- 
rect values to use or recall the sequences 
themselves is to refer to the manual. Per- 
haps loline could use the top surface of the 
plotter, immediately above the panel, fora 
card outlining all the commands available. 
Plotter status is indicated by 10 LEDs that 
aren't as powerful as the alphanumeric 


The slim loline LP-4000 weighs nuch less 
than most of the competinon, but it doesn't 
skimp on quality. Plot times are slower than 
HP's Draftnaster. but te LP4000's lower 
price more than compensates. The operator 
panel (left) is membrane stvle. 
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LASER 
PERFECT 
VISION. 


Imagine your PC being able to see photos, graphics, 
illustrations and precisely position them on your 
reports and proposats before they appear in print 
on your laser printer. Preview the graphic impact 
of charta and tables, modifying at will, before 
pressing the print button. 


The Princeton LS-300 Scanner affords you the 
gift of foresight. It canscana full page of text and 






images into your IBM PC/XT/AT or compatible at Princeton 

a laser-perfect 300 dots per inch. Graphic Systems 
The compact design of the LS-300 is Ideal for Number One 
desktop publishing applications, especially news- * 





letters, reports, and proposals. Hardware dithering 
produces 32 levels of gray to make photos and aes 
illustrations pop off the page. Ronis 





The LS-300 can be used with your PC system 
with CGA, EGA or monochrome displays, or 
teamed with the new Princeton LM-300 or LM- 
301 Print Preview Monitor, the LS-300 provides 4 
you full page visual effects before printing. And SmNcHTON 

teamed further with an optional OCR software 
package, the LS-300 is trained to read and store 
typewritten pages. 


Free PC Paintbrush Pius! 


A $149 retail value, the amazing PC Paintbrush 
Plus :s yours free with the purchase of the LS- 
300 Scanner. PC Paintbrush Plus lets you create 
Image files which can be used with Ventura 
Publisher, PageMaker, etc. for professional 
quality drawings, diagrams, charts, graphs and 
headlines. Use your mouse, joystick or digitizer 





to manipulate images to create precisely the we aN 
effect you want. Incorporate company logos tool qeoset aot 
we at) \ 
Cost Effective. Ge eee tee ee 
fl A ‘ \ asa Faced ee 
Put a spark into the methodical task of acanning Nee ere. 


with the quick, creative and productive LS-300. : LE 
{t's available with adapter board, PC Paintbrush 
Plus software, and all cables at a suggested 
retail price under $1,200. For an eye-opening 
demonstration — and an example of Princeton 
quality and reliability — visit or contact your 
Princeton dealer today. 
CIRCLE 209 ON READER SERVICE CARD 








Aleo svaileble is an 
“SCSI" interface 


Msc Scan* for the a e 
Apple Macintoeh. 
You can scan, edit 
and stors a variaty " 

of Mec desktop | 
publishing applica- GRAPHIC SYSTENS 


ions — MecPaint, : 
naeiiiiee ee al 601 Ewing Street, Building A, Princeton, NJ.08540 


800-221-1490, 609-683-1660 (NJ only) EXT. 92 Telex 821402 PGS PRIN 


maker, ReadySetGo!, 
Ragtime end Just 
Text — and print on 
your Apple Laser- 
Writer. REGISTERED TRADEMARKS: IBM, PC, XT. AT, Intemational Busmess Machines, Inc PC PAINT- 
BRUSH PLUS, Z-Solt. VENTURA PUBLISHER, Xerox Corp. PAGEMAKER, Aldus AUTOCAD, 
“New Image Technology, Inc. Autodesk, Inc APPLE, MACINTOSH, MACPAINT, MACWRITE, Apple Computers, inc READY SET 





40300 Greenbelt Road Seabrook, Maryland 20708 GOI, Manhattan Graphics. RAGTIME, Orange Micro Inc. JUST” Knowledge Engineering, Inc. 
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Toline LP4000 

loline Corp. 

19417 36th Ave. West, Suite D1 
Lynnwood, WA 98036 

(206) 775-7861 

List Price: $5,495; HyperBuffer, $795; 
cight-pen changer, $500; each additional 
four-pen tray, $100. 

In Short: Though slower than some of its 
competitors, the loline LP4000 offers excel- 
lent plot quality and a low price tag. 
CIRCLE 643 ON READER SERVICE CARD 


readouts of some large-size plotters but 
work quite well. - 

Installing the LP4000 via its serial inter- 
face is easy. The loline installation disk in- 
cludes an effective program to check and 
debug the interface if necessary. 

The LP4000 is basically a single-pen 
plotter. An optional multipen changer can 
store up to 20 pens in five trays holding 4 
pens each. Each pen is capped with a soft 
plate that seems to work as well as the usu- 


al rubber grommet. The long bar that holds _ 


the trays can be stored out of the way on 
the top of the plotter. The pen changer can 
hold standard HP pens, which provides 
tremendous flexibility in pen selection. 
The pen changer costs $500 in an 8-pen 
configuration, and each additional 4-pen 
tray adds another $100. 

The LP4000 does not use the common 
Hewlett-Packard Graphics Language, opt- 
ing instead for Houston Instrument’s 
DM/PL language. While DM/PL is not as 
popular as HPGL, most CAD packages do 
support it, but you should be sure that your 
software package is compatible with 
DM/PL. 

PC Magazine has reported mixed re- 
sults with Ioline’s previous model LP3700 
or its OEM’ed equivalent marketed by oth- 
ercompanies. Our biggest concem was the 
mediocre diagonals and overall lack of pen 
control, combined with less than lightning 
speed. The LP4000 isn’t a speed demon ei- 
ther, but the quality of the plots has been 
totally transformed. 

The impact of the change from stepper 
motor to servo is tremendous. The LP4000 
now produces clean diagonals and high- 
quality plots overall. Plot times were noth- 








ing to write home about, though. The pen- 
changing mechanism worked perfectly 
through the large number of pen changes 
in our four-color shuttle plot, but it’s very 
slow. The four-color plot took over three 
times as long as a single color plot of the 
same image. Remember that these plots 
were created with neither AutoCAD’s opti- 
mization routines enabled nor loline’s own 
optional HyperBuffer installed. Using ei- 
ther technique would have minimized the 
pen changes and reduced the plot time sig- 
nificantly. 

Construction quality is good but not 
lavish. While the LP4000 weighs a third of 
some competitors, all the key components 
are metal and the plotter will stand up to 
commercial use. The LP4000 doesn’t have 
the ‘‘flash’’ of some of its competitors, but 
there are those who might consider that a 
virtue. Our test LP4000 was supplied with 
the LP3700’s documentation and a set of 
addendum pages. The LP4000’s manual 
will be available later. Hopefully it will be 
less terse and more helpful. 

Overall, the loline LP4000 is a much 
better plotter than its predecessor and gen- 
erates impressive high-quality images. 
The loline’s price is reasonable, although 
similarly priced plotters from HP, Hi, and 
CalComp are stiff competition. It’s defi- 
nitely competitive now, though, and the 
trade-off between somewhat slower plot- 
ting, plot quality, and cost tips the scales in 
the new loline’s favor. 


eoossecsecooccccceocs 


ROLAND DG 
Roland DXY-885 
Roland DX Y-990 


The Roland DXY-885 and DXY-990 are 
eight-pen, flatbed, B-size plotters. We 
have included them as examples of inno- 
vation in the desktop market. Their plot- 
ting mechanisms are identical, but they 
differ in media feeding and operator pan- 
els. Both can operate horizontally, flaton a 
table top, or in an almost vertical position. 

Serial and parallel interfaces are stan- 
dard on both plotters. Two DIP switches 
with 18 individual switches are used to 
configure the interface and set other oper- 
ating defaults. A rotary control adjusts the 
force at which the pen is pressed down 








Me act BEE 


Roland DXY-885 

Roland DXY-990 

Roland DG 

7200 Dominion Circle 

Los Angeles, CA 90040 

(213) 685-514] 

List Price: DXY-885, $1,695; DXY-990 
(with electrostatic paper hold), $2,295. 

In Short: Roland DG's two desktop-sized 
plotters are superior to their predecessors and 
offer high-quality outpul. 

CIRCLE 642 ON READER SERVICE CARD 


against the media. Since the force that is 
needed varies with the pen type, this con- 
trol is useful. 

Both plotters emulate the Hewlett- 
Packard HPGL graphics language that has 
become almost a de facto standard 
throughout the plotter industry. The HPGL 
emulation is a major advance over some of 
Roland DG’s older designs, which used a 
proprietary graphics language. Since near- 
ly all graphics programs support HPGL, 
the Roland plotters are compatible with a 
wide variety of software. 

The DXY-885's operator panel is a 
simple membrane design with four arrow 
“*buttons’’ to move the pens, a fast-speed 
control to move them faster, Pl and P2 
buttons to set plot size, and so on. Some 
special commands are invoked by holding 
down combinations of the buttons, which 
works well but would be easier if there 
were markings for the special combina- 
tions. Overall, the DX Y-885’s panel is 
nothing fancy, but it’s adequate for most 
situations. 

The DX Y-990’s operator panel also 
uses a membrane covering, but it adds sev- 
eral more controls, for example, buttons to 
select individual pens or move the pen 
head to the upper-right or lower-left home 
positions. The most noticeable enhance- 
ment are two four-digit displays that show 
the current x- and y-coordinates of the pen 
head in millimeters. While this display can 
be useful if you’re using the plotter as a 
digitizer or for debugging, for the most 
part it's a frill. 

The eight pens are aligned in a vertical 
row along the left edge of the plot bed. The 
pens are automatically capped in their 
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THE __ THE™ PC-# BASE SYSTEM 


MEMORY 256K RAM POWER 150 Watt power supply 
expandable to 640K on for safe expansion 


the motherboard 
KEYBOARD 84 Key “AT” Style 
SPEED 4.7 or 8 Mhz, keyboard 


keyboard selectable 
M EXPANDABILITY 8 board 
COMPATIBILITY Runs all slots, 2 drive positions all 
software & hardware devices IBM industry standard 
designed for the IBM PC 


"449S: 


THE™ 286/10 BASE SYSTEM 


MEMORY aes RAM POWER 200 Watt power supply 
expandable to 1MB on Pre. 
the motherboard KEYBOARD AT Style keyboard 


SPEED 6 or 10 Mhz, EXPANDABILITY 8card slots, 
keyboard or toggle 6 16-bit/2 8-bit, socketed 
switch selectable for 80287 math co-processor 


PHOENIX BIOS 


ward _ 
CERTIFIED 
100% Inv. AT 
COMPATIBLE 
45 DAY MONEY 


eta 6! 2 THE™ 1200/2400 COMM MODEMS 


a 1 YEAR WARRANTY — : THe eae ees 
on PARTS and LABOR - 


E 


Thompson. Harriman & Edwards 
Computer Products Company, ‘Lid. 


a 


Pi, 
( ss 


Computer Products 
you can't afford 


RI 


“THE “PC +is well 

built and has enough 

company support 

behind it to make it 

a very attractive 
alternative to higher priced competition.” 


PC P 


PC WSRLD 


“THE's bottom line? The PC + is 
a highly compatible clone _ 
worthy of consideration...” 


Computer Dealer 


"., fhe unit became the preferred 
computer in our office, which has several 
name brands as possible alternatives..." 


=..based on 
the [986 
Computer 
Shopper 
Reader 
Poli...” 


AT POWER 


All Products in this aa ; 
Special Offer are Available Thru 1200 COMM = 3 00 * 
: (1200 BPS) 


PC Network wsncomn $1 Q'7700* 


320 West Ohio Street (2400 BPS) 
Chicago, IL 60610-9934 


(800) 621-SAVE 5 . ss THE” EXTERNAL MODEMS 
Walidation Code ABS7 mae = He sathe (niu i lal’ 
Our knowledgeable sales consultants 


"Sat, s 00 * 
ee Fi) ee °219°°.% 


sane pe Ee (312) ee a 4 ! 2400 COMM v4 2 0° 0 * 
Mon.-Fel. Gam-4:30pm (2400 BPS) 









wit THE™ PC # 
— Starter System 


) : w/Purchase fi : 










el 
UNNINNUUUUNT 


COMPUTER 256K w/4 PRINTER 7a 
pene 


ve 


MONITOR 
Bet 


Saag * 


The following Packaged Systems include our 
286/10+ Base System with Different Floppy 
and Hard Disks Completely Tested and Installed 


THE ” 286/10 + Model I 


Base systelweenfig ured wiComya) Hard: Floppy 
Disk) ontreller & 1.2MB 5!" Floppyhsk Drive 


"eiS*S 


THE™ 286/10 Model II 


Bese-yeteni configured w'Combo Hard/Floppy 
Disk Controller, 1 2MB 54 Floppy Dek Dnve 
at a 2°MS Access Time 42/8 B Hard Disk Drive 


$1,495%* 


THE™ DISK STORAGE UNITS 
THE ™ Multi VO oul = THE™20MB HARD 


e T pre arse be sts DISK SUBSYSTEM 

Ww RAM m ™ SOs CR GEE ane 
"60% 

THE “Multi 384 $3 30°° * 

“p te i 1K” at Port j 


at Ser up sftwr o 
THE™ 20MB HARD 


$670 DISK ON A CARD 













THE“ H720 Mono 


Maney fr nits we ae 
ieee UAL 





THE Color Card 


Paralle! Port RGB Port, 
IBM™ Standard Resolution 


= a $60°* 













THE™EGA + ie “2MB EMS 
Pert tee biitieres gray ! ae . 
wo stamiar Ts Sona 


Ne 1 65* . $9 * am ~S 37500 * 
































LISTED BELOW ARE SOME OF THE ,000 PRODUCTS 
AVAILABLE AT OUR EVERYDAY LOW PRICES! 


Pisses) afd $1 ileriy aaaaieg rE g erat tT tf eer tt 
for each title lates SAMES & EDUCATIONAL SOF Ee 


















Wheissale Wholesais 
Aetivieies Hacker II or Championship Football $21.28° —Mleruprose Salo Fight, F-15 Eagle or Stient Service O12.00° 
Battvlaion Alter Ego, Male or Female 36.00° = Micresef 220 2784 
Biecchip Mifionaire. Od Baran or Tycoon 22 00° Miadecape indiens Jones . Sub an ase 
Srotervend Hie aa 0° Mindscape Balance of Power er Defender of the Crown 30.00° 
Gsedsrbund Print Shop. a8 00° ‘Sterra Oe-Lims Bleck Cauldron 21.28" 
Brodervand The Print Graphics Lib I or 2 19-30° ‘Sherra Oe-Lina 's Quest ill or Spece Quest 
Davideos & Assoc. Math Word Attack? 26.00° Stmon J Schester Tutor if 30.38" 
Devideon 8 Resec. Aige-blaster Grammar ‘78° —sSpectram Holebyta 19.00" 
Blectreak Ata Music Construction Set, Super Boulder Dash 19 97° Spectrum Holetyta Fakon. Ortiwer. Teiesay level! or2 —36.00° 
Bectroak Arts The Chessmaster 2000 ‘Spectrum Holetyta The Ari Studio or Wildemess 36.00° 
Blectreakc Arve Siarlighe, World Tour Golf aor Splanaber Typing Made Easy 
Pit Stop i Temple of Apahal Trilogy 200° «= Spinmaber Cine Minute Manager 38.00¢ 
Sargon ft 436.00° Springboard Fraction Factory Make 2 Match ae tad 
rs lefecem BalyhooFoobiizky’ or Trinity Springboard Corsiicnie or the Newsroom 0.78° 
a = ren eee Springboard Certificate Maker: 


Amdek Video 310A Amber $139.00° 
Amdak Color 722 NEW! Enhanced 449.00° 
Magnavox Amber IBM Type TTL 85.00° 
Princaton HX-12 RGB 369.00° 
Princaton Max-12E 138.00* 
Priacaton HX: 12E RGB 445.00° 
Magnavox [4° Multimode 489.00° 
Magnavox [4 EGA w/swivel base 435,00° 





ForComment Single 
Central Potat Copy Ii PC PC Tools 20.00° 
Computer Associates Supercatc [V, or Super Froject Plus 285 00° 


THE“ 12° Dual Frequency Amber recall 
DAC Easy Accountng 30.00 — icreeo 
Micrestaf 


NEC JC-1401 M 
High 
Res 

Color 









D> Sofing’c Salatiea Cut Double DOS or Dial Optirruser ac 
Softwares Publishing ea Fire Choice 09 ce 


hid Moc/t ft can 
TOY 6300 PC CPU wiMS DOS GW. $1,100.00" (24 84) 
‘I Senal/! Paraliel/Mone Monit 1 
1900 00° (38 85) 


isst00 (3042) ” Orch 
Bee 00* (19 80) 


we 
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RS 
$1,710.00" (36 98) 
zee oor (6.24 


PC NETWORK MEMBERSHIP APPLICATION 


YES! Piease enroll me as amemberin the PC NETWORK” and 
send my catalog featuring thousands of computer products, all at 
gust 8% above DEALER WHOLESALE PRICES 1 will also receive 
THE PRINTOUT . a special periodic update on merchandise at 
pnces BELOW even those in my wholesale catalog and all the other 
exclusive, money-saving services available to Members | am 
under no obligation to buy anything My complete satisfaction ts 


(734) 








guaranteed 
Please () all boxes that apply B87 
at Mamb. i Year 2 Yaar 

With 14 Days Rental $8 1 $15. 


Business Software Rental Library $25 _] add per year 
Games Software Rental Library $40 | add] per year 





Special Vi. i Yaar 2 Yaar 
ith 30 Days F $15 | $25] 
BOTH Business and Game 
Software Rental Libraries $30 |] add] per year 


Bill MyCreditCard = |VISA|_| MasterCard _)Amencan Express 
Account Number 






























DODO) ieee as 
368.00° (799) Ps : 
Exp Date mon ye ‘ae be 
]Check or Money Order Enclosed for $__ me. ap m4 Leghaas 
Name — 438.00" 99 40) i 
Logitech LogiMouse ¢ wigenesic CAD & PC Paint 198.00° tt 
Address SS AN hon os, Microsef Senai Mouse 117.90" 4 
Ci Si 2h “4300° | 961) Mowe 
ity —________ State _ iP -— yaa00* (258) 
Telephone ( ———————— 
My Computer(s) is JIBM _JIBM XT (JIBM AT abe price, plus shopping 
JApple Il [)Macintosh Other ___ = : eee cy sacred 
yo daw AZ prices 
Signature dlighe 10 Join the NETWORKS 
(Sq C 1d to validate pbersiup) 
——e* See ay PLOTTERS 
are far leas than other Hlowsion DMP-S: 40.00" (72.00 
mroncumrner Semi hermes murs ee 
Mac. We Cary a Full Line of Houston instruments Flotersitt 








| COMPUTER PRODUCTS PC DEeaPes 


> IBM “XT LJ IBM ™ 
BEge SomEM 
“XT wi256K 


IBM™&T 
PERSONAL HARDDISK SYSTEM 


IBM“ XT w/256K 
Floppy Drive Controller 
1 Double Sided Double 
Density Disk Drive ~~ 
Haif Height Hard Disk w/Z0MB 


Densty DobeDeiveseMicand NOW AVAILABLE 
rite 
Monier ond Painter” CALL FOR 


$895.00* |r| $1,175.00* 


ATeT Pc 6300 
640K/2 Floppy/l Ser/1 Par/ 640K, 40MB 
Keyboard/DOS/ Mono Monitor | Internal Disk Drive/1 Floppy 


QOMPAL DESKPRO 


256K CPU/2 Floppy 
20MB Hard Disk 


| 2OMPAG PORTABLE Ill 


64K EXPANSION KIT 
For the IBM” 
Set of 9 
150/200ns 


MEMORY CHIPS 
286K Dynamic RAM/Set of 9 
128K For the AT/Set of 9 


MATH CO-PROCESSORS 
Intel’“8087 SMhz Co-Processor $10S.00* 
Intel “8087 8Mthz Co-Processor 155.00* 
Intel “80287 5Mhz/8Mhz 197.00* 


CIRCLE 535 ON READER SERVICE CARD 


MICROSOFT 2 Lotus 


WORD Vers. 3.1 


Pa $180.50* $53.25* 


Windows $55.08* 


5.25” DS/DD 
DISKETTES 


aq" 
> §795* 


GUARANTEED FOR LIFE 


Ability “combmes six JAGENT 
high-powered PC produc. 

tivity tools in a single 

package. yet it1s extremely 

easy to use! Includes 

Wordprocessing, Spread. 

sheet, Database, Telecorn- 

munications and Present: 


Satellite Software 
"$55.00" wine 9185.00* 


CALLTOLLFREE S8am-7pm Mon.-Fri. 9am -5pm Sat.csr 
( orders and 


(800) 621-SAVE (sxx. 


In Iflinois call (312) 280-0002 Validation Code: ABS7 
Customer Service and Order Status (312) 260-1567 


“All Prices in this Ad are Wholesale— Members Pay 8% Over Wholesale Price Plus Shipping. 


$26.10* 
3S.10° 


America’s 
Favorite 
Business 
Software 


Lotus 


Ashton-Tate 


pee ™*$385.00* 





Sestnee 9L95.00* | 





SEE WHY OVER 200,000 
HAVE JOINED MAKING US 
THE NATION’S #1 

SOURCE FOR EVERYTHING 
IN COMPUTING 


© Our 500 Page Wholesale Catalog 
Over 30.000 products priced at 
Wholesale + 8° Anything you will ever 
need, at a consistent low price 


© Periodic Catalog Updates 
Your Catalog 1s never obsolete! Keep on 
top of the newest products and latest 
pnee changes. 


© The Printout 
Our newsletter gives you fantastic specials 
along with unbiased analysis of new products 
and industry trends 


@ 10 Day Returns on Hardware!! 
Ifyou don thke any hardware product — for any 
reason — retum it for a refund 


© 1000 + Title Rental Library 
14 to 30 day rentals on over 1000 different titles. 
Try before you buy!t 


© Size, Strength and Stability 
The Network has over 200 employees, 55,000 
square feet of office and warehouse space. 
inventory valued in excess of $25,000,000 and 
is ranked the largest computer product supplier 
in the nation’ Our commutment ts to serve 
our customers and our 90° repeat business 
rate 1s proof! 


® OnLine “Bulletin Board 
Download “Freeware’ from the nation’s largest 
single concentration of Public Domain software 
available! Get tied into the nation’s largest 
technical information network! Get tech support 
or contact customer service from the Network's 
OnLine, “notjusta bulletin board buta comers 

—_ Sali ner en ver or = 


Full Line of 
LASER PRINTERS 


p> Citeen Overture 110 CALL 
> 1230 Laser Printer  $2,693.00° 
> Okidata Laserine 6 1,380.75* 
> Texas Instumenta 2015 Omn: Laser 4,555.00* 
p> Texas Instruments 2/09 Omnilaser 4,555.00° 
p> Texas Instruments 2115Omn Laser 6,076.25* 


IMPACT PRINTERS 


‘See Our Full Line 
of Epson Printers. 
On the Preceeding Page 


EPSON FX-286E 


132COL 200/40CPS NLQ Mode 


ae 00" 


Citizen MSP-10 & $259.00" 
Citizen Prem. 440.00* 
Panasonic /09!/ CPS | P: ar F WiTrac 259.50* 
Panasonic KX-P1092 I80CPS/w/Trac - 304.85* 
Toahiba 351 Model Ii 288CPS/132COL 860.00* 








= PLOTTERS 


Stalls to prevent drying out. A mechanical 
soft-landing mechanism gently lowers the 
pens to the media. If a pen is down on the 
media for a certain period, it is lifted from 
the surface automatically to prevent 
smearing. Pen insertion is easy and posi- 
tive. Roland offers an extensive assort- 
ment of water- and oil-based fiber, ceram- 
ic tip, water-based ballpoint, and liquid- 
ink pens. Standard HP pens will fit as well, 
so pen flexibility is excellent. 

The DXY-885 and DXY-990 use dif- 
ferent methods to hold the media in place. 
The plot bed of the DXY-885 is magne- 
tized metal, and four thin metal strips are 





Roland's DXY-8835 (left) and DXY-990 
(right) are among the brightest new stars in 
the desktop plouer market. They are included 
in this review because of their recent arrival 


supplied to hold the medium down. The 
ends of each strip are bent to make them 
easier to remove. As with any magnetized 
bed, putting a floppy disk on the bed will 
almost assuredly result in lost data. It’s not 
always easy to get the medium perfectly 
flat with this hold-down method. If it isn’t, 
your plot can be ruined as a pen grazes 
along a raised area on the medium. The 
DXY-885"s simple hold-down system did 
work better than many similar designs, 
though, and we did not experience any 
ruined plots during the tests. 

The DXY-990 uses electrostatic hold- 
down. In this system, a static charge is ap- 


on the scene. The DXY-990 is the more 
sophisticated of the two; it holds media in 
place with the fast and convenient 
electrostatic hold-down method. 





plied to the surface of the plotbed, causing 
the medium to cling to the bed. This is a 
superior method because there are no strips 
to lose or for the pen carriage to bump into 
if they’re not positioned correctly, and 


WREDITOR‘'S 
H 


E 
ih C OICE 


e HP Draftmaster series 





PC Magazine was impressed with 
all the new ploners tested this time 
around. Plot quality and accuracy 
were fine across the board, and all 
included amenities that made the 
ploning function more convenient. 

Two plotters stood out as excep- 
tional, though. The $9,900 HP 
Draftmaster I and the $7,950 Bru- 
ning Zetadraf 900 are completely 
new designs from companies that 
are long respected in the large plot- 
ter category. Both are laden with 
features and have advanced engi- 
neering. 

Designating Hewlett-Packard 
plotters as Editor’s Choices is be- 
coming something of a habit. We've 
chosen their desktop and D-size 
plotters in past reviews, and the HP 
Draftmaster also richly deserves 
our kudos. Plotters in the Draftmas- 
ter series cost thousands of dollars 
less than the well-regarded HP 

| models they replace, and the cost re- 
ductions appear to have been 
achieved with elegant engineering, 
without any loss in performance or 
quality of construction. 

Honorable mention goes to the 
the Zetadraf 900. Fully $1,000 to 
$2,000 less than its major competi- 
tion, it's an exceptional value. Its 
stunning styling and solid construc- 
tion are a joy to behold. It just 
missed becoming an Editor’ s 
Choice, though, because its plot 
quality in the early production mod- 
el tested fell short of the other large 
ploners evaluated here. When Bru- 
ning irons out a few details, the Ze- 
tadraf 900 could well rise to the top 
of the pricelperformance heap. 
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High text. 
Low cost. 


The Hercules® Text Card is perfect for word processing, spreadsheet and 
database management for 5 big reasons. 
1. Ithas all the functionality of the 1BM Monochrome Display Printer 
Adapter (MDA) Card. 


2. It’s fully compatible with all monochrome text software. 0 
3. The Text Card features a parallel printer port SS (\) 
" f 


4. It's Hercules quality in a half size card. (| 





















5. It comes with our usual two-year warranty. 
And you can get all this at a perfectly 
reasonable price. 
For the name of the dealer nearest you call 
800-532-0600 Bxt. 604 ae 
(in Canada 1-800-323-0601 = —_ 
Ext. 604) ees, 


Hercules Computer Technology 
2550 Nenth Street 

Berkeley, California 94710 

Ph 14151 540-6000 Telex. 754063 
‘TateregttyQenet OM/EM, Hore 


CIRCLE 143 ON READER SERVICE CARD 





Attention all FX80, FX100, JX, RX, & MX owners: 


You already own half of 
a sreat printer 






Now for $79.95 you can own 
the rest. You see, today’s new dot 
matrix printers offer a lot more. 

Like an NLQ mode that makes 
their letters print almost as sharp as 
a daisy wheel. And mode switch- 
ing at the touch of a button in over MasterCard, or AmerEx. Dont 
160 styles. But now, a Dots-Perfect _ replace your printer, upgrade it! 


1-800-368-7737 


(Anywhere in the United States or Canada) 


Dots-Perfect) 9:9 


utes— at a fraction of their cost. 


print the IBM character set, too. 





An upgrade kit for EPSON FX, JX, AX, & MX printers 
CIRCLE 298 ON READER SERVICE CARD 








upgrade kit will make your printer 
work like the new models in min- 


And FX, JX and MX models will 


So, call now and use your Visa, 


>Dresseihaus 4 
8560 Vineyard Ave .Ste 405, Rancho Cucamonga, CA 91730 {714) 945-5600 


B PLOTTERS 


electrostatic hold is much faster and more 
convenient. As with all such designs, you 
still have to be careful to smooth the medi- 
um by hand lest air bubbles get trapped un- 
derneath, but overall the DX Y-990's hold- 
down worked well. 

We tested both plotters in the horizontal 
position, which we found the more conve- 
nient way, since positioning and holding 
down the medium was easier. The water- 
based pens and sample paper supplied by 
Roland were used throughout our evalua- 
tion. We could not use the parallel inter- 
face, since AutoCAD recognizes only seri- 


= Plot times for both 
Roland models were 
essentially identical 
and were on the slow 
side compared with 
larger and more costly 
plotters. 


al connections for the HP 7475 plotter, 
which the Roland emulates. The docu- 
mentation’s suggested switch settings for 
the serial interface at its highest rated speed 
of 9,600 bits per second worked perfectly 
with the AutoCAD software. 

Plot times for both models were essen- 
tially identical and were on the slow side 
compared with larger and more costly plot- 
ters. Line quality was good, and diagonals 
in the nozzle were excellent. The unopti- 
mized shuttle drawing does a tremendous 
amount of pen changing, and the rather lei- 
surely pen change speed on both units 
slowed the plots considerably. 

Both the DXY-885 and DXY-990 are 
quality plotters that are superior to their an- 
cestors in the Roland line. Their construc- 
tion is more than adequate, plot quality is 
fine, and their price is reasonable vis-a-vis 
their competition. PCr 


Glenn Hart is a contributing editor of PC 
Magazine. 








pee [= (*99) | 
Sales oe SS & Tutorial 

Whitten using 4th generation | Whitten using 4th generation language —_| 
So eee 
[essnoruretiesmmus | no | VES | 
Pieroromeaer dN | VES 
[mieseropienwaie ‘| _no | YES | 
[oninerepmesoos +t _NO_| YES _| 
[sors Gtesaymenn ‘| _no | YES _| 
[ceaemaimevens ‘| _No_| YES _ 


Order our free hands-on tutorial 
and see why TAS-Books wins hands-down. 


TAS-Books gives you 
more for your money. 


Before you buy Dac-Easy 
accounting software (or tf you 


















Full-featured 
database gives you 
real versatility. 

No need to buy an expensive 


Here's what TAS-Books 
offers you: 
General Ledger 

} years of date by month 

Full aucte cranes 

Post [0 previous penods and reciote 









Seay are Le ew Tabata eaters vexpsonrong data base to interface with TAS- 
Nous a eas ae Se ie Accounts Mecetvabie Books: it’s included at no extra 





chargel So you can easily 
generate customized reports and 
Create mail-merge files. No need 
to preallocate files. TAS-Plus does 
ail the hard work eal ks And if 
you ‘re already using Easy, 

S-Books will translate your Cur- 
rent files. 


ae 


< Cc 


Muning labels ang mtodex casts 
‘Detaseo nestory of sales, 






changes — eastly — to fit your 
accounting system, instead of the 
other way around. You could 
have a program that includes 
Payroll and a full-featured data 
base at no extra charge 


TAS-Books adapts to 
fit your business. 

Accounting systems are not all 
alike. Tnat’s why TAS-Books ts 
written using the popular TAS- 
Plus 4th generation languagelrela- 
tonal data base, with source code 
included. So you can easily custom- 
ize TAS-Books to fit your business 
Or you can have our Computer 
Services staff make modifications 
for you.* 


TAS-Books does so 
much, so easily. 
TAS-Books gives you full audit 
trails and integrated modules. 
with sales and purchase histones 
updated automatically. You can 
review up to 3 years of GL data 
by month Plus ail the usual! 
accountng functions. And you 
get a tutorial, and on-line help 
messages in each field. 
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OMS. and net 










all necessary ivorm 
form 


for employee rewr 
and records last 
2 Quanity 

quantity 


er today 


RUTSEMENE WaNOUt [as 







e 


Call our Toll-Free Hotline. Use 
your VISA, MasterCard or 
American Express to order today 
For information or Washington 
residents call 1-206-644-2015. 


TAS-Books is available for the 
IBM PC/XTIAT and fully compat- 
ible computers. 


st 














any 
Uses tract 









May order non 
Pius many report 
ether features too 
numareus te 

mention 












“This service ts an addinonal charge 


TAS mee 





a 23 : 
1 


| . 
B Not copyPROTECTED 


| Free Demo. . . Free Postage 


| [i] We te not kidding We're so sure you'll love 

TAS-Books we'll send you our Tutonal disk 
absolutely tree of charge We'll even pay the 
postage Just check the box above 





q 





'E Bf i'm already sold Send me power- 
ful user-fnendly accounting soft: 
ware with easy-to-customuze cading and 
ts Own full-featured data base And! 
want to save money over programs that 
offer me alot less Rush me TAS Books now! 


Quantity Subtotal 


@ 39% ea 





Shipping $8 US $25 outside USA 
WA residents adc 8 1% sales tax 
TOTAL 

JUS funds only) 


Name 





Company Name 





: Shipping address 


| City 
i ae 


Telephone 


2p 





Payment jcucle one) VISA MC AMX Check 
Creat Card Expiration Oate 


Card Number 





Name 
e onCard 


pusiess 





ST Tr Tr 





4038-B 128th Ave SE 
Sui 


We 266 
Betievue. Washington 98006 
[208) 644-2015 
Thre fo! ate registered tacemarks of these companies TAS-Pius. The 
Accounnng Soon TAS-Books Business Tools inc IBM PC/XTIAT | er 
ivemanona Buuness Machines Corp Dac-Easy Dac Sofware inc VISA | 
5 1987 Busmess Tools. nc mi ' 
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Alot of computer for your money 











Bentley-286 
> ae 


The Bentley-286/ 10 Personal computet 
feacures an Incel 80286 processor running at 
ablazing 10MHz, a Phoenix BIOS for 
insured compatibility, 512KBRAM 
expandable to 1024KB. keyboard, dual 
diskette drive/hatd disk controllet, anda 

1. 2MBdiskette drive. 


Base system $ 1 036 


Bentley-286/ 10 42MB hard disk model 
A winning combrnation: the Bentley- 
286/ 10 plus a42MB MiniScribe hard disk 
drive. The MiniScube dtive featuresa 
28ms average access time and automatic 
head parking on powet down. Panitioning 
software ts included so youcan take full 
advantage of the increased storage 
capacity. 


$1599 


Bentley-286/ 10 20MB hard disk model 
Anew addition to the Bentley family of 
computers: the Bentley-286/ 10 plusa 
20MB, 65ms-access- time hatd disk dtive. 


$1379 





The Bentley-286/8 Has the same 
standard features as the Bentley-286/ 10, ma ty Pere fey yee ge 
with 8 MHz, Owait state processing powet. a Tt Pra e i ‘at 

ee io Deiat ee 
Base system $995 


for not rated 











Monogsaphics Card- High resolu, monochrome graphics. + Monochrome Monitor- — 
card with parallel port Use withamonochrome monxotfor high-quality Flare screen Samsun 
gemonrorwith = MFC. Aaetu 
monographrcs dispia 3 six-function expansion i p . 
iP. play tleand swivel base and twelve-inch card: 384KB RAM. setial pon, AT-MEC- for in AT.Upto 
screen Use with the monographics | t SMB memory expansron, serial & 


parallel pon. game port. clork- 
¢ard of monochrome card for casy- calendar with battery back-up, and parallel pon for IBM* AT 
to-read drsplay ' 


Only... ++-+ $109) One 


ColorCard- High-resolution 
color graphics catd works in color EMS- Expanded-Memary- 
; = 


specification card compatible with 


mlotpamiscnnior Odes: AliBenicy modems the Lora! fi 
grap! ate compauble with all popular NEC MultiSync- Theelte _ MEM-576- Mares enBeeen 1us/ineel memory specification 
i 


2 
SS aie 7 arpa monitor Adyuststoany horizonral | ¢afd that fits.in a short slor and Mice ame 
vorce/data switching. Extemal frequency between 15.5KH2 and supports erther 64K or 256K chips PC Version 
epee A alade CED aaias 25KHz Resolution upto.800x 560, | Contes with OK .expandable ro Onl: $1 09 
indicators and requiremodemcable and supporisbothanalogand TTL | 192KB. 284KB.or576KB NO ciok os oa 


for hookup Inputs. Thirteen-inch screen } Only. . 


300/1200 O 
Baud Internat Modem... $99 - $599 Memory Chips C 
300/1200/ 2400 GAK chips Oprocessors- 
: Baud Internal Modem. . $239 GaK chips(120ns) CES 
EGA Color Monitor- ae 128K chips 8087-2 
EGA high-tesoluttoncolor graphics Baud Extemal Modem. « $139 256K chips(150ns) 2 80267 
monnror witha fourscen-inch 256K chips (126ns) 80287-8 
screen Great fortext. color EGA Card- ium: GA 
geaphicsandgames Use with the compatible enhanced graphics 
GolorCard or the EGA card adapret with 256KB display 
memory and high-resolution 
gtaphicsmode Displays 64 colors ' 


16 z s if 

cnhumedsseeanttvonetwene AT WO-seratporand PC 1/O- senatpon. pale 

displays i Parallel port porr. game port. and clck-calendar 
p with batrery back-up 


Onn 















... plus a one-year war 
Bentley Turbo 10 En ~ Th 


prin Ou Newest Addition! 


Bentley Turbo 10 The newest and fastest 
computer in rhe famous Bentley line of 
IBM® XT compatibles. The keyboard- 
switchable turbo mode delivers an increase 
in ptogram execurioo speed of upto 110% 
overordinary PC/XT compatibles. Standard 
fearureson the Bentley Turbo 10 include 
640K Bof random-access-memory, 360KB 
disketre drive and drive controller card, 
AT-style keyboard with keyboard-disable 
lock, 150-watt power supply .andahardware 


» 








ranty! 





Bentley Model “T” Inrel 8088 processing 
power in an [BM* XT comparible — runs 
ata keyboard-selectable 4.77 MHz or 8 MHz 
processing speed, a 70% increase from the 
original IBM® PC. Srandard features include 
256KBof random-access-memory 
expandable ro 640KB, keyboard, diskerre 
drive controller card, and 360KB diskette 
drive. 


$395 


$495 OL = 
20MB Bentley Turbo 10 THY Bentley Model “T”’ 20mp hard disk model 


Thehigh-speed Bentley Turbo 10. fully 
equipped with a MiniScribe 20MB fixed 
disk drive. 


$859 


i . Bettas We f 
Hie inline l 


Monit not included 


A 


Our famous Bentley Model “T", fully 
equipped with a 20MB hard drive. Features 
65ms access-rime. 


$764 


Enhance your Bentley 286 with our popular AT add-on products... 


MiniScribe 
Hard Disk Drives 


High Quality ¢ High Storage Capacity 


High Perfomance ® Low Price One Year Warranty 


Both drives feacure an average access time of 28 milliseconds The drives’ positioning systems use a rugged linear 
vowe coil actuator that eliminates head skew problems common with other positioning mechanisims 
Mictoptocessor. aided control provides fasi, aucuraic head positioning In addin, superior head/disk wracking 15 
achieved through the use of Whitney technology head sliders and flexures. 

Wath MiniScribe's fail-safe actuacot lock, the head positioner 1s retracted and locked at power-down, elimating data 
zonecontact Partitioning software 1s included so you can take advantage of the full storage capacity 


42MB..... 8595 7oMB..... $895 





PC Hard Disk Kits- 
Quality 20MBand 40MB hard disk 


4 


Tape Backups- Avoid disk swapping 
sereaming tape for your IBM* AT, PC, orcomparible 


Stream-G60by Wangiek 


$757 


Stream-20 by Tea. 
Forrhe PC $580 For the AT 


. [ientley_ 


Computer Products 
1700 Stull Meadow Cove Round Rock, Tx. “8681 





Amazing prices on quality compurers and add- 
on products. Free UPS ground shipping in the 
continental U.S.A Thirty-day money-back 
guarantee. No surcharge for MasterCard, VISA, 
COD, ot cashier's check. Fortune 1000, 
university, and institution purchase orders 


fats for the IBM PC and compatibles. 
Each kit includes ahalf-heighr 
Winchester hard disk. harddisk 
controller, cables, software, 
mounting hardware, and complere 
illustrated installarion manual 


20MB......... $375 
30MB......... $449 
ane $395 


For the Compag Portable 


Introducing-the HP 
LaserJei Series Ul printer The 
improved, second generation 
LaserJet pacer from Hewlet 
Packard. Whisper quiet, more 
intemal fonis, berter paper 
managemear . compatible with 
original Laserjets, and a lower cost 


LaserJet 
SeriesII..... 
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360KB Diskette Drives- 


Conventence and compatibility. 


accepted with approved credit. Phenomenal 
saving with a one-year warranty. 


Order Toll Free 











‘Carbon Copy and Carbon Copy PLUS are trademarks of Mendian Technology Inc Ail other referenced products sre trademarks of their respective manufecturers 
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SO WHAT DO WE 
DO FOR AN ENCORE? hice, 


The only thing better than getting 
applause is getting a standing ovation. So, 
in response to rave reviews, we're intro- 
ducing our Carbon Copy PLUS™ communica- 
tions software while Carbon Copy™ is still 
climbing in the Top 20 software hits. 

Running on an IBM® or compatible 
PC, Carbon Copy PLUS gives you enhanced 
remote control capabilities over and above 
those found in our original Carbon Copy. 
Plus terminal emulation, compatibility 
with Crosstalk® script files, and support 
of the popular X-Modem and Kermit file 
transfer protocols. 

In remote control mode, use your 
PC to observe and control a remote PC as 
though the two were one. Applications 


include remote training and support. 
Access to your office or home PC 
while on the road. Remote access to a 
LAN. Remote access to a mainframe or 
mini via an IRMA® or SmartAlec® board. 
And much more. 
In terminal ernulation 


computers and on-line information data 
bases. And you can receive or transmit 
telexes from around the world. Carbon 
Copy PLUS emulates most popular 
async terminals. 

So, stand up and cheer, Corporate 
America. Never again will you have 
to buy one communications program 
for PC remote control. And another 
for general-purpose communications, 
Because now, for about half the cost of 
buying both, Carbon Copy PLUS gives 
you one integrated connectivity package 
that does it all. 

For more details, contact Meridian 
Technology or visit your local dealer. 
Carbon Copy PLUS. Think of it as the 
sequel without an equal. 


CARBON COPY PLUS. 


THE ONLY DOUBLE FEATURE IN COMMUNICATIONS SOFTWARE. 





Meridian m 
Technology Mf eset CA 90660 (714) 476-2224 
See us at Comdex Atlanta, Booth #118 
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WINDOWS 
SHOPPING: 


nybody who thinks that the micro- 
computer industry moves too 
quickly should examine the history 
of Microsoft Windows. 
Windows is a graphics-based 
operating environment for the 
IBM PC that simultaneously runs several 
applications in windowed areas on the dis- 
play. Programs written for Windows can 
incorporate a standardized user interface, 
use device-independent display and printer 
graphics, and pass data among them- 
selves. 

Microsoft started work on Windows 
early in 1983. It announced the product in 
November of that year and set a May 1984 
shipment date. Over the next year and a 
half, Windows had many shipment dates. 
When Microsoft Windows was finally re- 
leased in November 1985, Microsoft top 


brass predicted the program would be a 
“slow bum.” Obviously everybody was a 
little weary of overly optimistic predic- 
tions. 

At that time, Windows was one of sev- 
eral operating environments that had re- 
cently become available for the IBM PC. 
In a cover story that proclaimed ‘““Window 
Wars!: Operating in a New Environ- 
ment,”’ PC Magazine, Volume 5 Number 
4), Microsoft Windows faced off against its 
competitors—IBM’s TopView, Quarter- 
deck’s DESQview, and Digital Research's 
GEM Desktop. 

Since then, it has become increasingly 
obvious that the war is over and Windows 
has won. Although it may take a year or 
two more to prove them correct, many in- 
dustry observers feel that Microsoft Win- 
dows is well on the way to becoming the 


APPLICATIONS for the 
ENVIRONMENT 


Now the fun begins. Software developers have finally started to tap the 
power of Microsoft Windows with programs designed to be used 
exclusively within its unique operating environment. 
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predominant operating environment for 
the IBM PC. 


THE OPPOSING VIEW Of course, not 
everyone agrees. Some people refer to the 
program as ‘*Broken Windows’’ or ‘‘Mi- 
crosoft Widows.’’ Others refuse on gener- 
al principle to use a PC program that uses a 
mouse or otherwise reminds them of the 
Apple Macintosh. 

Nor does Windows have a good reputa- 
tion among users who have purchased and 
installed the program. You’ve heard the 
complaints: Windows is slow. Windows 
takes up too much hard disk space. Win- 
dows is a memory hog. Windows doesn’t 
allow many existing RAM-resident pro- 
grams to work under it. Windows can’t ad- 
equately run existing applications. 

For a $99 package, Windows comes 
with an impressive array of applications (a 
word processor, a monochrome painting 
program, a communications program, a 
notepad, calculator, calendar, clock, and 
print spooler), but none of them come any- 
where close to the functionality of popular 
programs written for the normal MS-DOS 
environment. Although Windows can run 
existing MS-DOS programs, it doesn’t do 
so very well, 

Thus for many users, Windows ends up 
as ‘*shelfware’’—the program that almost 
everybody owns but nobody uses. 

Does this contradict the industry ex- 
perts who see Windows as the future of the 
PC? Not at all. 


SO WHAT IF IT’S SHELFWARE? If 
Windows were an applications program, 
its shelfware status would indicate a seri- 
ous problem. But Windows is not an appli- 
cations program. Windows is an operating 
environment, and operating environments 
(like operating systems) are important only 
to nun programs that require them. 

After all, why do people have MS-DOS 
on their systems? What is MS-DOS good 
for and what can you do with it? Well, you 
can create and edit files with EDLIN, you 
can make some subdirectories, copy the 
files around to other directories, get a list 

| of them, delete a few, and then run CHK- 
DSK to see how much disk space you have 
left. Great fun, huh? Real productive, 
right? 

People run MS-DOS only because they 








mm FACT FILE 


Microsoft Windows, Version t.03 

Microsoft Corp. 

16011 NE 36th Way 

Box 97017 

Redmond, WA 98073 

(800) 426-9400 

(206) 882-8080 

List Price: $99 

Requires: 320K RAM (640K i 
recommended), two disk drives (hard disk | 
recommended), graphics board and 

display, optional mouse, DOS 2.0 or later. 
tn Short: The Windows operating 
environment comes with several 
applications (word processing. 

monochrome painting, and 

communications programs: a notepad, 
calculator, calendar, clock, and print 
spooler) and can mun most existing DOS 
applications However, the primary 

purpose of Windows is to run programs 
specifically designed for 11s environment. 
Not copy protected. 
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Microsoft Windows Software 

Development Kil t.03 

Microsoft Corp. 

16011 NE 36th Way 

Box 97017 

Redmond, WA 98073 

(800) 426-9400 

(206) 882-8080 

List Price: $500 

Requires: 512K RAM, Microsoft Windows, 
Microsoft C Compiler 4.00 (or other Win- 
dows-compatihle C Compiler), Macro As- 
sembler or Pascal Compiler 3.31, hard disk 
ta Short: The three manuals and seven dis- 
kettes that are included with the Windows 
Software Development Kit let programmers. 
design applications for the Windows environ- 
ment. Waming: it’s not easy. Not copy pro- 
tected. 
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need it to run their favorite applications 
programs. MS-DOS would be irrelevant if 
these applications programs didn’t exist. 

Although Windows can run most exist- 
ing DOS applications, that’s not what it 
was made for. Windows exists primarily to 
run programs specifically written for the 
Windows environment. These programs 
take advantage of the Windows user inter- 
face, its hardware device drivers, the Win- 
dows clipboard, and graphics. 

It doesn’t really matter how many 











copies of Windows are sold and how many 
end up unused on people’s bookshelves. 
The success of Windows ultimately rests 
with the software developers. If program- 
mers develop hot applications for Win- 
dows, then Windows will become the stan- 
dard operating environment for the PC. If 
the software developers ignore Windows, 
then Windows will be a failure, regardiess 
of how many copies are sold. 

Microsoft realizes this more than any- 
body. They make available a Microsoft 
Windows Software Development Kit that 
includes three big manuals and seven dis- 
kettes with development tools and sample 
programs. They organize Windows deve!- 
opment seminars, Windows training 
courses, and a Windows developer’s bulle- 
tin board on the GEnie (the General Elec- 
tric Network for Information Exchange) 
information service. Microsoft even al- 
lows software manufacturers to deliver a 
working version of Windows with their 
Windows products. 

When Microsoft pitches Windows to 
software developers, it uses the slogan 
‘‘The future starts here.”* Increasingly, the 
software developers are agreeing. 


PROGRAMS FOR WINDOWS In the 
pages that follow, you'll read reviews of 
eight Windows programs. These programs 
were written specifically for Windows and 
require Windows to run. They are the first | 
generation of a wide range of programs 
that will bring Windows to the desks of 
nearly all PC users. 

For readers who are wondering why PC 
Magazine is not running a similar roundup 
of programs developed for competing op- 
erating environments such as Digital Re- | 
search’s GEM Desktop or IBM’s Top- | 
View, the answer is simple: the products 
don’t exist, and these operating environ- 
ments have no real future. 

At present, at least three notable pro- 
grams are being developed to run under 
Windows. One heavyweight program re- 
viewed earlier this year and not covered 
again here is PageMaker from Aldus 
Corp. (See ‘‘Muscting In on the Mac: PC- 
Based Page Composition,’” PC Magazine 
Volume 6 Number 3). PageMaker was 
originally developed for the Apple Macin- 
tosh and virtually defined the concept of 
desktop publishing on small computers. 
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Microsoft’s Excel—the very popular 
spreadsheet program also originally devel- 
oped for the Apple Macintosh—is now be- 
ing ported to Windows and is expected to 
be released later this year. Just as Excel for 
the Macintosh has sold lots of Macs, Excel 
for the PC is expected to sell Windows. 

Micrografx, the developers of In*a*Vi- 
sion and Windows Draw has a third Win- 
dows program currently being readied for 
release that does business graphics. 

Who else is developing programs for 
Windows? Many major software manufac- 
turers have publicly stated their support of 
Windows while keeping quict about future 
products. But think about spreadsheets, 
database managers, word processors, and 
micro-to-mainframe communications and 
you get a good idea of the major compa- 
nies doing something with Windows. Pos- 
sibly by the end of this year and definitely 
by the end of 1988, you should be able to 
spend most of your PC time in Windows 
using Windows applications that are as 
good as or better than existing programs 
for the DOS environment. 

Users who haven’t yet looked at Micro- 
soft Windows needn’t worry about falling 
behind. They will find themselves running 
Windows the minute they start using a pro- 
gram, such as PageMaker or Excel, that 
muns under Windows. 

On the other hand, program develop- 
ers—professional or otherwise—who 
haven’t yet taken a close look at Microsoft 
Windows are simply being negligent. Let’s 
look at DOS and Microsoft Windows to see 
what Windows has to offer. 


THE PROBLEMS WITH DOS. Win- 
dows is an operating environment that runs 
under DOS and functions as an extension 
of DOS. MS-DOS, as the name implies, is 
almost exclusively a disk operating system 
and does little more than manage files and 
load programs. 

DOS has many failings. Its memory 
management is crude, and despite a few 
undocumented “‘hooks’’ for memory-resi- 
dent programs and multitasking, it can 
really run only one program at a time. In 
addition, MS-DOS provides almost no 
support for the video display, the printer, 
and the RS-232 serial port. 

But fast interaction with the video dis- 
play is a characteristic of programs devel- 








oped for small computers. Almost imme- 
diately after the PC became available in 
1981, program developers realized that the 
DOS and BIOS services for the video dis- 
play were simply inadequate. For perfor- 
mance reasons, applications programs 
were forced to circumvent the operating 
system and go directly to the hardware. 


COMPATIBILITY GRIDLOCK This 
has created a problem | call ‘‘compatibility 
gridlock.’’ Because of the current inade- 
quacies of the DOS and BIOS hardware in- 
terfaces, PC programs are forced to in- 
clude system-level code. Because PC 
programs include system-level code, hard- 
ware must be cloned. Hardware manufac- 
turers can’t be innovative because some 
existing software won’t work on hardware 
that is less than 100 percent compatible. 

The IBM Enhanced Graphics Adapter 
is the best example of this. Some software 
manufacturers took years to upgrade their 
products to use the EGA. When other 
manufacturers began developing EGAs, 
they had to duplicate all the bugs and 
quirks in IBM’s hardware and BIOS so 
that the existing programs would work 
right. 

Software manufacturers must face the 
problem of adapting their programs to run 
on a wide variety of graphics boards. The 
only three graphics boards to achieve 
widespread support are the IBM Col- 
or/Graphics Adapter, the IBM Enhanced 


Graphics Adapter, and the Hercules | 


Graphics Board. But we are on the verge 
of seeing high-resolution video boards 
based on the Texas Instruments 34010 and 
Intel 82786 graphics coprocessors. These 
boards will differ so much from the CGA 
and the EGA that support from each indi- 
vidual software manufacturer is almost in- 
conceivable. 


DEVICE INDEPENDENT With Win- 
dows, things have changed. Windows in- 
cludes a device-independent interface to 
the display, keyboard, mouse, printer, and 
RS-232 serial port through driver mod- 
ules. Programs written for Windows do not 
directly access the hardware: programs use 
the drivers, and the drivers access the hard- 
ware. Programs written for Windows use 
DOS only for file /O. 

This has benefits for everybody. The 


software manufacturer of a Windows ap- 
plication doesn’t have the burden of writ- 
ing system-level code to support a huge 
number of displays and printers. If the de- 
vice has a Windows driver, the Windows 
program will work with it. 

Hardware manufacturers are also freed 
from the burden of convincing software 
vendors to support their hardware. With a 
single Windows driver, the hardware be- 
comes accessible to all existing and future 
Windows applications (see ‘*Four-Figure 
Video,’’ PC Magazine, Volume 6 Num- 
ber 10). In that story, several Windows ap- 
plications (including a PC Magazine 
benchmark test program) are shown tun- 
ning on high-resolution video boards. The 
authors of those programs did not have to 
include anything special in the code to run 
on these boards: if the program nuns under 
Windows, it runs with any hardware that 
has a Windows driver. 


CONSISTENT USER INTERFACE 
As everyone knows, programs written for 
the PC today use a variety of different 
command strategies including command 
lines, function keys, Ctrl keys, Alt keys, 
and menus. Think about the different 
methods you must use to save a file in dif- 
ferent programs. Consider the time it takes 
to learn how to use a new program and get 
accustomed to it. 

Programs written for Windows have a 
similar look and feel and use a common 
command interface: A caption bar across 
the top of the window indicates the pro- 
gram name and the currently loaded file. A 
system menu box at the left of the caption 
bar allows you to move, resize, zoom, 
icon, or close an application. 

Below the caption bar is a menu bar. 
You can select menu items either by using 
the mouse or by pressing the Alt key and 
the first letter of the menu item. Some 
menu items invoke dialog boxes. Dialog 
boxes are pop-up windows that contain 
buttons, check boxes, edit fields, and box- 
es with lists of items in them. The methods 
for moving around the dialog box and 
making selections are the same for all Win- 
dows programs. 

Because software manufacturers use 
the built-in Windows user interface, they 
needn’t write their own. They are freed 
from describing how to use menus and dia- 
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log boxes in their manuals because this in- 
formation is adequately described in the 
Windows manuals. 

The consistent user interface makes 
programs much easier to learn. Once you 
know how to use one or two Windows pro- 
grams, you basically know how to use 
them all. 






NO-HASSLE GRAPHICS = Windows is a 
graphics-based operating environment and 
requires a graphics video board and dis- 
play to operate. The use of graphics is the 
primary cause of Windows’ speed prob- 
lems in comparison with text mode win- 
dowing environments such as IBM’s Top- 
View or Quarterdeck’s DESQview. 
Graphics involves much more data than a 
text mode display and currently is much 
slower. (The introduction of video boards 
based on graphics coprocessors will help 
lessen this speed differential.) 

People who laugh in derision at Macin- 








tosh programs with their pictures of scis- 
sors, paste jars, and trash cans will find 
most Windows applications to be relatively 
free of silly icons. What graphics does in 
Window's is release programmers from the 
tyranny of text-mode video. Text-mode 
video is really just a very limited subset of 
graphics mode, so programmers can use 
simple text as well as graphics for a higher 
density of display information. 

A Windows word processing program 
(such as Windows Write) can use true 
WYSIWYG and show on-screen format- 
ting with multiple fonts. A Windows data- 
base program can store bit-mapped data as 
easily as it can handle text. A Windows 
communications program (such as Win- 
dows Terminal) can use a smaller font to 
show more data on the screen. 

Everything looks a little prettier in 
graphics mode. Rectangles can have 
rounded comers; circles and ellipses be- 
come possible; items can be precisely 


TRUISMS FROM TRUEVISION 


One of a seriee. No. 3 


Zan" 





placed anywhere on the display and not 
just on character boundaries. In graphics 
mode the mouse and scroll bars work more 
smoothly and glide across the display rath- 
er than jumping between character posi- 
tions, 


PROGRAM JUGGLING MS-DOS is 
not a multitasking operating system. 
While there have been many attempts to 
put a shell around MS-DOS that allows 
multitasking between existing programs 
(in fact, Window's itself can do this), the re- 
sults have never been satisfactory. 
Windows does multitasking. It can dis- 
play and run several Window's applications 
in tiled areas on the screen. The user can 
easily switch between programs, expand 
any program to use the full screen, or put a 
program to sleep by tuming it into an icon. 
Windows incorporates an unusual 
“‘nonpreemptive scheduler’’ for multitask- 
ing. In one sense. Windows programs vol- 





THOSE WITH TRUEVISION' DON’T 


Seize the moment end show it. With your 
PC and Truevision® grephics boerds from 
AT&T. Add eny one of our video boards to 
your AT&T- or IBM-compatible PC to cepture 
end displey true-to-life imoges. Instently. 

From the image Capture Board to one of 


the TARGA series, eech single-slot cerd cep- 
tures from any standard video source end 
displays on analog RGB or composite video 
monitors. 


Truevision producte capture good ideas 


end meke them better. To see or to sell. Uee 


our poate inne, Truevision Imege Proc- 


essing Software fies to superimpose text. 
Change colors. . Even create original 
ertwork with eee ithocks, 


And because ideee cen be fleeting, you'll 
want to cetelog end seve your imegee for 
later retrievel, too, with Truevision Picture- 


Truovision is @ registered trademark of AT&T IBM ie @ registered trademerk of Interrational Business Machines Corp. Truevision design and development by RADAKAKACCCEJHOHJHBHDIC. 
ICB ($1285), TARGA 8 ($1595), TARGA MB ($1995), TARGA 16 ($2995), TARGA 24 ($3995), TARGA 32 ($4995), TIPS ($1250), Slide Presentation Softwere ($150), Still Frame Teleconterencing 








untarily allow themselves to be multi- 
tasked, and Windows never preemptively 
interrupts one program so that another can 
run. This eliminates many of the problems 
involved with putting a multitasking shell 
on top of a single-tasking DOS. 

When the operating system is capable 
of multitasking (as it will be when the ver- 
sion of DOS becomes available that runs 
under the protected mode of the 80286 mi- 
croprocessor), then Windows will include 
a preemptive multitasking scheduler. 


MEMORY MANAGEMENT Once an 
Operating environment such as Windows 
takes on the responsibility of running sev- 
eral different applications at once, it is also 
faced with problems of memory manage- 
ment. If several programs are loaded into 
memory and then several of them are ter- 
minated, the operating environment must 
be able to consolidate the free memory to 
make space for other programs. 








LET A GOOD IDEA GET AWAY. 


] Power Detebase Management Softwere. Or, 
produce photographic output with the Trua- 
vision Film Printer. 

Don't let your geod Ideas get eway. Look 
into Truevieion. For design, presentatione, 
and video production. Training, picture deta- 





Here is where Windows shines. Win- 
dows incorporates a memory management 


| scheme that implements in software many 


of the memory management features from 
the forthcoming version of DOS that uses 
the protected mode of the IBM PC AT’s 
80286 microprocessor. Windows does 
protected-mode memory management in a 
teal-mode environment. 

Most programs written for Windows 
can be moved around in memory. From a 
programmer's perspective, this is quite an 
amazing feat. Windows also includes a 
concept of ‘‘read-only data.’” Any read- 
only data originally loaded from a disk file 
and stored in memory can be discarded by 
Windows to make space. This includes bit 
maps for icons and cursors, templates for 
menus and dialog boxes, and even pro- 
gram code itself. Windows keeps track of 
where the data originally came from and 
retains enough information to reload it 


! from disk when necessary. 


bases, Image processing and teleconferenc- 


Ing. Wa're changing the way persons! 
computars see things. 


AT&T Electronic Phot 
lie, IN 46256. 1-800-858-TRUE. 
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Software ($695 per site), PicturePower ($925). Techexport 617-890-6507 (USA) SIRIO INFORMATICA 392-368-306 (ITALY) 





rephy and Imaging 
Center. 7351 Shadelend Station, Indianapo- 


SHARING DATA PC users have always 
been faced with problems of transferring 
data from one program (such as a spread- 
sheet) into another program (such as a 
word processor). It can usually be done, 
but it’s never simple. 


Windows lets programs exchange data | 


through a mechanism called the ‘‘clip- 
board.’’ (The CLIPBRD program that 
comes with Windows is not the clipboard 
itself but rather a *‘clipboard viewer’ ’— it 
shows you what is in the clipboard.) 
Transferring data from one Windows 
program to another involves the same steps 
regardless of the programs: In the first pro- 
gram, block out the data you want to trans- 
fer. Select Edit Copy from the menu or 
press the F2 key. That transfers the data to 


the clipboard. Go to the second program | 


and select Edit Paste from the menu or 
press the Insert key. That transfers from 
the clipboard into the program. 
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“The Datacopy 730 remains 


the premier low-cost scanner 
for the PC” —?¢ Magazine 


The fey 
Se Of Ta. Conapartcs 
— 


em wag! 


A personal computer and printer costs more than ten times as much. 
aren’t enough for serious desktop pub- The 730’s flatbed configuration is 
lishing. You also need the finest one reason why. The stationary flatbed 
Scanner available. scanner eliminates distortion, gives 
PC Magazine tested nine scanners. you greater alignment control, and lets 
Their “Editor’s Choice”: you rescan documents or portions you 
The Datacopy 730. select, precisely. Plus, the flatbed lets 


In fact, according to PC Magazine, you scan bound documents including 
the only scanner that performed better books and magazines. 

For sheet-fed convenience, you can 
easily install the optional automatic 
document feeder (ADF). 

Datacopy’s powerful imaging soft- 
ware for the Macintosh or PC gives you 
exceptional versatility. You can control 
resolution and scan size, perform 
sophisticated image editing and more. 

Add power to your PC with Datacopy’s 
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Model 7311 
with 
automatic 
document 
feeder (ADF ) 


Fey! 





OCR Plus, the only user-trainable OCR 


software. 


Let our MicroFax give your PC both 
full Group III facsimile and data com- 


munications capability. 


For more information 
on Datacopy prodncts, 
call our hotline now: 


800 821-2898 
(In California, call 
415 965-7900). 





1215 Terra Bella Avenue 
Mountain View, CA 94043 


Ill paTacopy 


The Eye of the Commputer™ 


Fax: 415-965-3474 
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Maker, for instance, you can copy text 
from Windows Write, a bit-mapped picture 
from Windows Paint, and a ‘‘metafile’’ 
(which is a collection of drawing com- 
mands) from Micrografx’s Windows 
Draw. Any future word processor or draw- 
ing program for Windows will also be able 
to provide text or pictures for PageMaker. 


DYNAMIC DATA EXCHANGE While 
the clipboard is certainly convenient for 
“‘manual’’ transfers of data from one ap- 
plication to another, the Dynamic Data Ex- 
change (DDE) protocol automates inter- 
process data transfers. 

Windows is a messaging system: it nor- 
mally sends messages to applications to in- 
form them of system events, but it also lets 
applications send messages to one another. 
One application can inform another that it 
has some data the second application may 
find useful. It can then pass this data in the 
form of a ‘‘handle”’ (a 16-bit number) that 
references a block of memory. 

The most common example of a DDE 
application is this: The ‘‘server’’ applica- 
tion is a program that can receive stock 
quotations, either through an electronic 
link over the telephone or over the air- 
waves. The ‘‘client’’ application is a 
graphing program that processes stock 
quotations. After the server and client ap- 
plications establish a DDE link, the server 
receives stock quotations and sends them 
to the client. The client program then 
shows the changing prices of the stocks 
through its graphs. 

Windows applications that use DDE in- 
dicate the type of data they can provide or 
accept through text strings (such as **Stock 
Quotes’’) sent out as messages to all cur- 
rently running Windows programs. It is ex- 
pected that software developers will publi- 
cize the DDE hooks in their programs so 
that other software can commu- 
nicate with them through DDE. 


THE FUTURE A common adage in the 
computer world is ‘‘hardware precedes 
software.’’ Windows does not fit this sim- 
ple formula. Windows is an operating envi- 
ronment that will accommodate the hard- 
ware of the future. 

If you run Windows on a two-disk PC 
with a Color/Graphics Adapter, it’s dread- 
fully slow and ugly. When you run Win- 


dows on an IBM PC-AT with an Enhanced 
Graphics Adapter, you see a dramatic im- 
provement in performance and a very pret- 
ty display. As processor speed increases 
and high-resolution video boards using 
graphics coprocessors become available, 
Windows—and existing Windows pro- 
grams—will be ready to move up. 

The real boost to Windows will come 
when a version is available that runs under 
the forthcoming protected-mode version 
of DOS. Because Windows uses many 
memory management features of protect- 
ed mode, existing Windows programs are 
best for protected-mode conversions. 
Most will need only to be recompiled for 
the new DOS.—Charles Petzold 


Actor 

One surprising thing you can do with Mi- 
crosoft Windows is program in an interac- 
tive, graphical, object-oriented language. 
Logo and Smalltalk are examples of such 
languages, and Actor is another. 

Actor most closely resembles Small- 
talk, the language and interactive pro- 
gramming environment developed at Xer- 
ox’s Palo Alto Research Center. Smalltalk 
is a precursor of user interfaces such as 
Macintosh Finder, GEM, and Windows, 
and so implementing Actor under Win- 
dows closes the circle, so to speak. The 
question is, why would you want to pro- 
gram in Actor? 

The biggest benefit is that you get to 
write useful programs under Windows, a 
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(312) 499-2370 
List Price: $495 
Requires: 640K RAM, 
Microsoft Windows. 
In Short; Actor ts an object-oriented pro- 
grammung language designed to run under 
Windows. It offers a programming alterna- 
tive to C and assembly language and is espe- 
cially suited to artificial intelligence applica- 
tions. Not copy protected. 
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far less-painful solution than programming 
inC or assembler. The secondary benefit is 
that you learn about object-oriented lan- 
guages. They’re not for everybody, but 
object-oriented languages can be incredi- 
bly liberating. The main difference from 
conventional programming languages is 
that in most languages data is passive and 
instructions are active. Some instructions 
work only on certain types of data. 

In Actor the instructions and data are 
joined together to make objects. These ob- 
jects learn the characteristics of things that 
are being assigned to them on the fly. You 
stop thinking about even seemingly ele- 
mental things like the number 3 or the let- 
ter A as data. They’re objects, too. They 
differ in their class, however. One is an in- 
teger and the other is a string. As you be- 
come familiar with Actor, it becomes a 
logically organized domain of objects, 
methods, classes, and subclasses. 

So much for the joys of object orienta- 
tion. On a more pragmatic level, you get 
control over the Windows environment. A 
simple task such as printing ‘‘Hello”’ in a 
window normally takes pages of code. 
Windows is based on a large collection of 
input/output routines that communicate 
with programs and one another through 
messages. Actor converts these messages 
to objects and vice versa. And a window, 
not surprisingly, is just another object to 
Actor. Thus you can create input and out- 
put windows, even to the point of editing 
text in them, and pass all the data back and 
forth to your Actor programs. The win- 
dows behave just as other windows do, 
with tiling, menu bars, scroll bars, and 
buttons. The bad news is that you need Mi- 
crosoft’s Windows Toolkit to learn about 
all of Windows’ messages. Also, Actor 
doesn’t check to make sure your Windows 
calls are legal. Pass it the wrong parame- 
ters, and you blow your system away. 

Actor contains two powerful tools that 
help you during the learning phase and in 
program development. If, for example, 
you had defined an object as an array and 
wanted to examine the values, the Inspec- 
tor lets you look inside any object to see its 
contents. Inspector can also modify an ob- 
ject’s contents. You can even inspect the 
objects that make up Actor since it is large- 


ly programmed in Actor. The Browser 
looks at classes and methods instead of ob- 
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jects and is a great aid in learning how Ac- 
tor works and how to program in it. You 


System performance on AT-class ma- 
chines is pretty good and is in keeping with 


just browse Actor's source files and librar- 


Windows’ performance. Actor compiles 
ies for a tour-de-force education in object- 


each line of code as you write it, so you 
never see the overhead of compilation, and 


SActor Displays 


Browse! 


Tile Edit Doit! ay 


=| Brouser: Array 
Zinspect( —, Edit Options Jenplates Doit! 
App Noad(de : 
gezectation Bloc SaTETE 
Behavior Collection 
Meta IndexedCollection 
/* Report an incorrect a 
typed message to self 
Def ancestError(self, bp; str 1 3 
{ stem := streanver( 
LT) 1 





¥, 
* Return the index at ‘ea the target + 
is located within self. If the target 7 
is not found, then indexOf return nil 
instead. For example, indexOf(#(3 5 7), 
5) would return 1, but indexOF(#(3 5 7), 
18) would return nil. indexOf is the 
same as find except that it uses 
equivalence as its searching criterion, 
so you should only use indexOf to 


printOn(self, stra); 
nextPutAll (stra, str); 
printOn(Conpiler .curClass, st 
errorBox( 

"Syntax Error”, strm.collectio 


Actor uses a tiled window for general output and pop-up windows for all other interaction and 
modification services, including Browsers, Inspectors, and ee 
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ore B Browser: 
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iceept! Edit Options Teaplates Doit! 
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[JurtleScribe (|S LIETAID 


/* Backs the turtle up. If the pen is 
down, then any tracks will be erased. 
#, 

Def backup(self,x | nextPosition) 

{nextPosition:=next(self position, 
Pitheading, x*stepSize); 
if (visibility) 


Multiple windows are very handy when developing programs. The ‘Kitchen Floor’? is an 
application window where a''Turtle’’ has drawn a figure. 
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= Actor compiles each 

line of code as you write it, | 
so you never see the 
overhead of compilation, 
and it’s impervious to the 
potential slowness of an 
interpreter. 


it’s impervious to the potential slowness of 


an interpreter. Object-oriented languages 
are a natural for artificial intelligence ap- 
plications, and Actor is no exception. The 
documentation includes a good tutorial 
and introduces you to the concepts gently 
and with consideration. But it assumes, as 
does most documentation written by True 
Believers, that the light bulb will come on 
and that your brain will explode with the 
possibilities. Thus it points you down a 
number of paths and leaves the rest to your 
imagination. I'd prefer to see one or two of 
these ideas fleshed out, with examples, for 
the more thickheaded among us. 

Actor won't be to everyone’s liking. 
The contingent (im)patiently waiting for 
Windows BASIC will hate the syntax and 
having to unlearn all their bad program- 
ming habits. Smalltalk fiends will com- 
plain that Actor's notational syntax fol- 
lows that of C rather than that of Smalltalk. 
Devotees of Logo will note that Actor is 
open-ended and has too many ways to 
crash the system for it to be much use as a 
teaching language. 

You should understand that this review 
does Actor a disservice. If you’ve read this 
far and are still interested, you already 
know that. But it’s more important that 
you know that Actor exists and that it is in- 
deed powerful. If you think Actor will 
solve problems for you, the time spent ex- 
ploring this unique and fascinating Win- 
dows application from the Whitewater 
Group will be more valuable than reading 
about it here.—Bill Machrone and Wil- 
liam G. Wong 
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272 times faster - 
relief from sluggish 
windows. 


When Microsoft first created Windows, it ran so slowly 
on standard enhanced graphics adaptor boards, that 
the long wait for things to appear on the screen often 
caused serious aggravation. 

But now there's fast, fast, fast relief from the agonizing 
pain of sluggish windows. Introducing the new THOMSON 
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VERSION. The EGA with no unpleasant side effects. 

Up to 270% faster than standard EGA’s, it also 
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In*a* Vision 

In*a* Vision, a CAD program from Micro- 
grafx of Richardson, Texas, had the dis- 
tinction of being the first product designed 
for the Microsoft Windows operating envi- 
ronment. In fact, /n*a* Vision was actually 
released before Windows. From the begin- 
ning, it was shipped with a special Win- 
dows run-time module that gives you the 
ability to run /n*a*Vision outside of the 
Windows operating environment. 

Other programs have since appeared 
for the Windows environment, but 
In*a* Vision is probably still the best Win- 
dows-specific application. While taking 
full advantage of the Windows environ- 
ment and its ease of use, In*a* Vision pro- 
vides an array of precise drawing tools for 
the design professional. 

At first glance, /n*a*Vision resembles 
other object-oriented drawing packages 
such as MacDraw, GEM Draw, and 
In*a*Vision’s younger, less-robust sib- 
ling, Windows Draw. Like the other prod- 
ucts mentioned, /n*a* Vision works within 
a bit-mapped operating environment that 
provides it with features like drop-down 
menus, vertical and horizontal scroll bars, 
an arrow-shaped pointer, and so on. In 
In*a*Vision’s case, of course, that envi- 
ronment is Microsoft Windows. 

Aside from the operating environment, 
all these object-oriented drawing packages 
share some general features. Any product 
in this category draws objects using a com- 
bination of freehand drawing and a variety 
of predefined shapes. In /n*a*Vision’s 


PC 
FACT FIEE 


In*a* Vision 
Micrografx, inc. 

1820 .N. Greenville Ave. 
Richardson, TX 75081 
(800) 272-3729 

List Price: $495 
Requires: 320K RAM, 
two disk drives or a hard 
disk, graphics board, DOS 2.0 or later. 

In Short: n*a* Vision is a precision drawing, 
tool for users of CAD software. Not copy 
protected. 
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In*a* Vision’ s powerful View command allows you \o change \he dimensions of your drawing, 
Shift the coordinates, and \urn the cursor into a cross-hairs poimer for more precise placement 


during small-scale drawing. 


case, these include circles, ellipses, 
squares, rectangles, rounded rectangles, 
jointed lines, horizontal or vertical lines, 
closed polygons, arcs, and pies with a vari- 
able number of pie slices. 

The difference between an object-ori- 
ented drawing package and a paint pack- 
age such as Windows Paint or MacPaint is 
the way the program treats the objects you 
have created. In a paint package, whatever 
you create is simply treated as a portion of 
your screen’s bit-map pattem, and aside 
from filling it in, there’s not much you can 
do with a shape once it has been created. 
An object-oriented drawing package, on 
the other hand, allows you to copy shapes, 
move them, change their color and fill pat- 
tem, make them larger or smaller, put 
them on top of or below other objects, and 
combine them with other objects to form a 
single, more complex object. In other 
words, it provides you with editing capa- 
bilities as far advanced over those of a 
paint package as those of a good word-pro- 
cessor are over EDLIN. 

In any case, once you put these obvious 
similarities between all object-oriented 
drawing packages aside, it is clear that 
In*a* Vision actually should be compared 


not with the low-end drawing packages but 
with professional design tools such as 
AutoCAD. 

One thing that distinguishes /n*a*Vi- 
sion is its capacity. In*a*Vision can create 
drawings as large as 4,624 square inches 
(68 by 68 inches). In comparison, Win- 
dows Draw can create drawings only 
1,156 square inches in size. 

More important is the array of tools that 
In*a*Vision supplies to give you greater 
control over your work: Like most draw- 
ing packages, /n*a*Vision gives you the 
choice of showing or hiding the grid on 
which you are drawing. You can also show 
or hide the rulers that run along the side 
and top of the screen and indicate the size 
of the page you're drawing on. 


CROSS-HAIRS OPTION It also pro- 
vides several other interesting options. For 
instance, you can change the default ar- 
row-shaped pointer to a cross-hairs shape 
whose intersection defines exactly where 
the pointer is located. This can be very use- 
ful when you're trying to align objects 
within a drawing. Or you can use the View 
command to specify that you want a con- 
stant display next to the pointer (or cross- | 
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hairs) of the pointer’s screen coordinates. 

The coordinates are derived from an 
imaginary 32,767 by 32,767 grid whose 
origin point of 0,0 is the upper-left-hand 
corner of the drawing. There are 480 coor- 
dinate points per inch. 

Alternatively, by selecting Show Di- 
mensions on the View menu you can tell 
In*a* Vision to always display the dimen- 
sions of the currently selected object. (An 
object must be selected by ‘‘clicking’’ on it 
before it can be moved, sized, or otherwise 
edited.) The displayed dimensions are ac- 
curate to within .002 of an inch. 

You can combine these options at will; 
thus you can select the cross-hairs cursor 
and have both the cursor coordinates and 
the size of the selected object displayed 
next to the cross-hairs. 

The View menu also lets you choose 
how much of your drawing to display. You 
can view your drawing in the actual size it 
will be when printed or view the current 
page of In*a*Vision’s drawing area, 
which is divided into 48 8'- by 11-inch 
pages. The current page is the page on 
which you last made a change. Alterna- 
tively, you can view all 48 pages. Objects 
can be selected and edited in any of the 
View modes. 

Another special capability that distin- 
guishes In*a*Vision from low-end draw- 
ing packages is its Overlay feature. 
In*a* Vision allows a drawing to have up 
to 16 overlays. Each overlay is a separate 
layer of the drawing; its objects can be ma- 
nipulated all at once without affecting ob- 


jects on another overlay. A sample from | 


In*a*Vision’s manual shows a floor plan 
of a building under construction. One 
overlay may contain only the walls and 
other structural features, while another 
might contain the plumbing for the build- 
ing, and yet another the building’s electri- 
cal system. The sum of all the overlays 
would be the entire construction plan, but 
the plumber, who might be interested only 
in where the walls are going to be and 
where the plumbing is supposed to go, can 
use the Set Overlays option to view only 
those two overlays. 

One of the options on the Set Overlay 
menu is to restrict each overlay to a single 
color and/or fill pattern. Doing so results in 
every object in an overlay being drawn in 
the same color and fill pattern, making it 
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obvious in a multilayered drawing what 
level each object belongs to, no matter 
how many overlays are being displayed at 
once. 

In*a* Vision also provides several ways 
to move objects between drawings. One is 
to simply add a second window to your 
screen and load another drawing into that 
window. Once you have done so, you can 
move objects between windows using the 
standard Windows Copy, Cut, and Paste 
commands. 

Also, Jn*a* Vision uses a special type of 
window called a ‘‘template window’’ for 
storing frequently used objects, such as 
electrical symbols or architectural forms. 
Template windows are full-fledged 
In*a*Vision drawing windows, but they 
have two modes of operation: a standard 
editing mode and a special template mode. 

Modes are supposedly no-no’s in an 
easy-to-use operating environment like 
Windows, (the academicians say that 
modes confuse the user), but we'll let Mi- 
crografx sneak in a couple of modes here 
because the template mode is very useful. 
When a template window in template 
mode is displayed alongside a regular 
drawing window, all you have to do to 
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An In*a*Vision ae file (in the right window) slores your most remy used symbols ina 
clever way that makes them much easier tocopy tothe drawings you' re currently working on (in the 


copy an image from the template window 
to the regular window is to select the object 
and then move the pointer to the regular 
window. The pointer takes on the shape of 
a Greek cross, signifying that a template 
object has been selected and will be copied 
to whatever location you desire. The ob- 
ject in the template window stays selected, 
SO you can repeat the operation many times 
for a repetitive task such as drawing 144 
diodes on a circuit board. 


SWITCHING MODES When you want 
to edit a template object or add other ob- 
jects to the template, place the template 
window into Edit mode by clicking on the 
word ‘‘Edit’’ on the menu bar at the top of 
the template window. The template win- 
dow then has all the editing features of a 
regular In*a*Vision drawing window. To 
return the template window to template 
mode, you click on the Unedit option, an 
intuitive if grammatically-painful choice. 
Following the introduction of its Win- 
dows Draw package, Micrografx released 
anew version of [n*a* Vision that incorpo- 
fates two of Draw’s more-thoughtful fea- 
tures: the ability to interrupt a redraw oper- 
ation and the ability to move the origin 
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a In*a*Vision works 
equally well both with 
the Windows run-time 
module with which it is 
shipped and in the full 
Microsoft Windows | 





operating environment. 


point on a selection box or an object that’s 
being drawn. 

Being able to interrupt a redraw is im- 
portant because In*a*Vision can take a 
long time to redraw the screen after you is- 
sue a command that changes the screen 
display. Whenever the screen display 
changes, such as when you zoom in on an 
object, resize an object, change a fill pat- 
tern, or even close a dialog box or let go of 
a drop down menu, /n*a* Vision has to re- 
draw all the objects on the screen that are 
affected by the change. The real answer to 
this problem is a graphics coprocessor, but 
until those become widely available, the 
ability to interrupt a redraw operation and 
make a change in the picture as soon as you 
realize that you haven't zoomed in 
enough, or that the fill pattern you selected 
will never do, is very useful. 

Being able to move the origin point ona 
selection box or an object, on the other 
hand, is simply a practical means by which 
the program can help those of us who nev- 
er start drawing at the right spot on the 
screen. 

In*a*Vision works equally well both 
with the Windows run-time module with 
which it is shipped and in the full Microsoft 
Windows operating environment. Of 
course, using the full environment allows 
you to move between /n*a* Vision and oth- 
er applications within Windows instantly 
and gives you the many benefits of Win- 
dows Executive, Windows’ built-in DOS 
manager. 

In*a* Vision includes a number of spe- 
cial printer drivers. Probably the best are 
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its drivers for Hewlett-Packard’s Laserjet 
and Laserjet Plus printers. The Laserjet 
driver produces a mixture of 150-dot-per- 
inch graphics and 300-dpi text on a stan- 
dard Laserjet (although large drawings 
may overflow the Laserjet’s memory ca- 
pacity), while the Laserjet Plus driver pro- 
duces full-page 300-dpi graphics and text. 

The program disk also includes an as- 


| sortment of sample drawings and symbols, 


plus sample symbol libraries (template 
files). 
One small quibble I had with /n*a*Vi- 


| sion is that its menu structure does not con- 


form to the standard for Windows applica- 
tions, in that its menu bar options appear in 
right-to-left order, rather than left to right. 
Perhaps this is because /n*a*Vision was 
completed before Windows was finalized, 
but it is disconcerting not to have the File 
menu at the extreme left of the screen and 
the Edit option immediately to its right. 
Apple hasn't gotten many things right over 
the years, but its insistence on a standard 
and consistent interface makes learning a 
new Macintosh application extremely 
easy. The strange order of the options on 
the Jn*a*Vision menu, on the other hand, 
stows down the new user and prevents a 
smooth transition between /n*a*Vision 


and other Windows applications. Micro- | 


soft should perhaps approach the Windows 
interface with some of the same didacti- 
cism Apple has used with the Macintosh 
interface to ensure that Windows achieves 
all of its fantastic potential. 

Aside from that quibble, Jn*a* Vision is 
a wonderful program. It’s a valuable tool 
for power users of graphics software, and 
it does a. great job of using the Windows in- 
terface. —B. G. Waldman 


Windows Draw 

Micrografx’s Windows Draw is an entry- 
level drawing package for the Microsoft 
Windows operating environment. Priced at 


only $199, it offers the Windows user | 


much of the functionality of its higher- 
priced sibling, In*a*Vision, and adds a 
few features of interest to the non—design 
professional . 

Released just a short while after the first 
shipments of Microsoft Windows, Win- 
dows Draw was the first program to re- 
quire that you own Windows before you 











can use it. However, Micrografx found 
that this requirement slowed sales of the 
program, probably because there were no 
other programs that used the Windows en- 


| vironment at the time. So it quickly added 
| the Windows run-time module used in 


In*a*Vision to the package, so it can now 
be used either alone or with Microsoft Win- 
dows. 

Although Draw is more than powerful 
enough by itself, it is a shame to use it in 
standalone mode because it takes such 
wonderful advantage of the attributes of 
the Windows environment. For instance, 
you can copy text from Microsoft’s Win- 
dows Write, the Windows notepad can be 
copied into Draw using the Windows clip- 
board; and pictures created in Draw can be 
copied into Write or other Windows-com- 
patible word processors with the clip- 
board. 

Windows Draw, like In*a* Vision, is an 
object-oriented drawing package. You can 
use it to create graphic images out of acol- 
lection of predefined shapes such as hori- 
zontal and vertical lines, jointed lines, 
frechand-drawn lines, squares, rectangles, 
ellipses, arcs, pie slices, and polygons. 
The objects you've created can be com- 
bined into larger objects, made smaller or 
larger, rotated, filled with various colors or 
pattems, moved, copied, and deleted sim- 
ply by selecting them with the mouse and 
picking the desired choice from the menu 
bar. 

To those capabilities, Draw adds one 
that should be of interest to almost every 
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Windows Draw 
Micrografx Inc 
1820 N. Greenvilie Ave. 
Richardson, TX 75081 
(800) 272-3729 
List Price: $199 
Requires; 320K RAM, 
4 two disk drives or a hard 
disk, graphics board. DOS 2.0 or later. 
| In Short: Window's Draw is an excetient ob- 
Ject-onented drawing package. It should be 
of use to almost any user of Microsoft Win- 
dows. Not copy protected. 
CIRCLE 637 ON READER SERVICE CARD. 
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“I developed re:Sourcé because 
I’m impatient, stingy, demanding, 


and hungry for power.” 


Online problems. And the solution. 


Like a lot of business people, { thought online services 
would be an easy way to get information faster and com- 
municate more effectively. 

But going online turned out to be complicated. The 
communications software took too long to learn. I wasted 
a lot of money looking for the information | needed. And 
the online services themselves didn’t help—each time I 
signed-on, all the power | paid for when | bought my PC 
simply disappeared. For example, I didn’t have the off- 


line editing tools I needed to keep mistakes to a minimum. 


I wasn't alone. Research showed that a lot of business 
users were hungry for a way to make online services 
More productive and easier to use. 

So, a group of us at Source Telecomputing Corporation 
developed re:Source—an interactive front-end software 
program that turns The Source® and other online 
services into the powerful business productivity 
tools they were intended to be. 


A whole new look and feel for _4' 
The Source. 4). 
Now, instead of looking like an elec- ' 
tronic teletype, The Source is pre- \ 
sented in an easy-to-read card 
catalog format. A complete list 
of options and HELP func- =~ 
tions are visible, as gs 
well—just like the ' 
PC software you're ¢ 
used to running. " 

Ifyourre a first- 
time user you can 
begin solving busi- 
ness problems online 
almost immediately. 

If you're an experienced 
user, you can put 
re:Source's unique 
programming lan- 
guage to work to 
create customized 
macros that make 
an online service 
do exactly what 
you want. 
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er pe rere eres TL © is intended for use 
FRE: SS Ste in the domestic 
re Ee Lae U.S., Canada 


Bill Little, 
Director, Software Marketing 
Source Telecomputing Corp. 


The best support in the business, 

There's a re:Source Special Interest Group online for 
exchanging ideas and acquiring additional macro appli- 
cations. The Source's IBM SIG offers hundreds of free 
software programs and access to a nationwide community 
of other IBM PC users. And, as re:Source upgrades 
appear, you can download them directly from The Source. 
You've made a substantial investment in your PC. Now 
re:Source can make it pay off. 


Powerful. And affordable. 
re:Source is only $89.00* This intro- 
ductory price includes a free member- 
ship to The Source. If you don't agree 
that re:Source is the most powerful tele- 
computing software you've ever seen, 
return it within 30 days for a complete 
refund. 

Send me this coupon or call the 
toll-free number below, today. 
Remember, this is a limited-time 

offer Beginning September Ist, 
4 re:Source will cost $129.00, 
so don't wait. 


° 


1-800-336-3366 


Ask for this claim * 9RO3636 


From Source Telecom ting Cor- 
Person: PO. Box 1305, Mc. 1 
/A 22102 


°Plus $2.50 shipping/handling. 

NY VA, MD. sales tax ap lies. 

**System requirements: [BM PC 
or compatible with 512K or 

Tore of memo! Hayes Thode 

or compatible, 2.0 or more 

recent version, two floppy disk 
drives or dis! 


wer NOTE: reSource 


‘e 
4 : 
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and Hawaii. 
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@ WINDOWS APPLICATIONS 


business user: the ability to import /-2-3 or 
Symphony graphics files. For instance, say 
you've created a basic bar chart from data 
within /-2-3. Rather than struggle with 
1-2-3's simplistic fonts and methods for 


(Thousands) 


enhancing the graph, save the graph as a 
.PIC file and import it into Windows 
Draw, using the Merge Lotus Graph com- 
mand from the File menu. The graph in- 
stantly appears in your Draw window. 


Windows Draw lets you import graphs created in Lotus’ s 1-2-3 and improve their appearance by 
resizing them and adding color, different backgrounds, and a variety of label options, 


Fo a 


GUN Draw - COMPUTR?.PIC A] 


Dra | Line | 





You can open more than one window of images at once and transfer images from one window to 
another. Pictures here are from the imoge disks supplied with Windows Draw. 





COLORFUL GRAPHS Once you've 
imported a /-2-3 graph file, all of Draw’s 
facilities for manipulating images are at 
your disposal. Each bar in your sales data 
graph is considered a separate object, as 
are the graph’s text labels and the box 
around the graph. Each object can be se- 
lected and edited individually. You might, 
for instance, want to change the colors of 
the bars to take advantage of the eight col- 
ors provided by Windows with an en- 
hanced display adapter, rather than only 
the three used by /-2-3. Or you might want 
to change the thickness of the lines that 
make up the box around the graph, change 
the text labels to a 24-point boldface italic 
Courier font, change the fill patterns with- 
in the bars, add a longer title to the graph, 
or display two or three graphs on a single 
page. 

The end result is that your primitive 
1-2-3 graph now looks like a professional 
product. It can be printed on any of the 
many printers and plotters supported by 
Windows Draw. 

Aside from its ability to read Lotus 
graphs, Windows Draw is similar in its ba- 
sic capabilities to many other object-ori- 
ented graphics packages and is less full- 
featured than some—mos! notably its 
sibling, /n*a* Vision. For instance, it 
doesn’t have In*a*Vision’s overlay capa- 
bilities, special template windows, ability 
to change the screen pointer to a cross- 
hairs shape, ability to show the dimensions 
of an object or the pointer’s screen coordi- 
nates, and so forth. 

What Draw lacks in basic capabilities, 
it makes up for in ease of use. Make no 
mistake about it, this program is both very 
easy to learn and very easy to use. It con- 
forms to all the standards of the Windows 
interface, so anyone familar with other 
Windows applications can learn to use it 
very easily. Its menu bar, for instance, fol- 
lows the standard left-to-right order of File 
then Edit before getting to its special appli- 
cation-specific options. 

The comprehensive manual that ac- 
companies the program also makes it easy 
to learn. The manual is well organized, 
profusely illustrated, fully indexed, and in- 
telligently divided into a tutorial and a 
command-summary section. Three cheers 
for Micrografx for providing such a useful 
manual. 
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Attention Lotus users; 


This $79.95 sn 


reducing program 
Can Saveyoll a ton. 





We hate fat files. Specifically, those 
little porkers from Lotus 1-2-3, Sym- 
hony and V.P. Planner. That’s wh 
ynex Systems developed SQZ!™ for 
us. It squeezes the daylights out of your 
spreadsheet files. By up to 95%. That 
means you can get up to 95% of your 
used disk space back. And save 95% on 
communications. Right now. 
With SQZ!,a 360K floppy 
can hold 3 megabytes of work- 
sheets. A 10 megabyte hard disk 
turns into 100 megs. aoa 
can say goodbye to floppy bills 
and inconvenience. Not to men- 
tion floppy wait (SQZ! can 
speed up spreadsheet loading from flop- 
ies by as much as 50%). And, you can 
lorget speacieg all that money ona higher 
capacity hard drive. You save time, space 
and trouble, For only $79.95. Sound too 


Before SQZ! 


Your data just got 

iny. Image pro- 
cessing has proven 
the technique to be 
extremely reliable 
(remember the clarity 
of Jupiter pictures 
sent millions of miles 
by the Voyager space- 
craft?). Now, SQZ! brings this maximum 
compaction and reliability to Lotus users. 
It’sactually quite simple. And devastat- 
ingly effective. 

What wasn’t quite as simple was hid- 
ing itfrom you . . . thatis, making SQZ! 
squeeze and unsqueeze files withoutany 
action from the user. But we did it. So 
when you load SQZ!, Lotus loads right 

Aftersqz! along with it 
 —_ (taking up only 

K a mem- 
ory space). 
Then, when you 
call upa work- 
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——— 
Got up to 95% of your loppy or hard disk space beck! sheet, SOZ! 


unsqueezes it from the disk and pulls it 

into memory as usual, When you save it, 
the file’s squeezed automatically. Now exit 
Lotus, and SQZ! goes away too. And you 
get 30K of memory back. That’s all there 





good to be true? Read on. istoit. It’s like getting another hard disk. 
Picture the Technology. For $79.95. . = 
The secret to SQZ! is an amazing i LL maa —— 
data compaction technology that wasorig-  #4r to what some 


othersoftware 


inally used for image processing. That's 
the hightech word forlookingatanentire sss" 
picture and breaking it down _ 

into like componentsto — gaas™ 

make itsmallerandeasier 

tohandle. Anyway, think 

ofa spreadsheet as a picture, group the 

blanks and characters together and voila. 


“SQZ!: Soon to be essential . . . SQZ! looks 
like it will become an indispensable utility every 
serious spreadsheet user will want.” 

—Business Software, June 1986 


“SQZ! does a marvelous job of making a Lotus 
lak 3 disk Space appear to grow. 


Nominated for the 1986 PC Magazine 
award for technical excellence. 


Available at better dealers everywhere 
CIRCLE 196 ON READER SERVICE CARD 
Bi turner Hall Publishing 
A division of Symantec 
{020t Torre Avenue * Cupertino, CA 95014 
$Q2Z! is a trademark and Note-It is a registered trademark of Turner Hall Publish- 


ing Lotus, Symphony and 1-2-3 are registered trademarks of Lotus lopment 
Corp. Other brand and product names are trademarks of their respective holders. 


companies are telling you about their 
squeezers, don’t be fooled. The most they 
can reducea 1-2-3 file is 20%, At best. 
Compare that with our 95%. There’s 
really no comparison. 

Squeeze Your Phone Bill. 

And there’s more. SQZ! hasa com- 
munications option that Specifications: 
actually reformats spread- -Won, Ticinory aden 
sheets sotheycan be sent __ stand-alone mode. 
through electronic mail * Not copy-protected. 


services that don’t support * Eos Simphony or UF Panne 
and “DOS 2.0 or later. 


binary file transfer. And MS-Di 
because thesefilesare  * Compatible aden Progra 
like Sidekick, Note-Jt and HAL. 


squeezed, they take less 
time tosend. 80%-90% —* Utlizes 30K RAM. 
less. Soa spreadsheet that might normally 
take 20 minutes (and cost $20) now goes 
in less than three. For only three bucks. 
Your Main SQZ!. 
Call us today. We'll zip you outa copy 
of SQZ! right away. Then, if for any reason 
Ure not nay itor us,send SQZ! 
ck. We'll refund your money. 
No questions asked. 


1-800-556-1234 x527 
(In CA 800-441-2345 x527) on 


Please send me copies of SQZ! at $79.95, | 
plus $2.00 shipping. ($12 oulside USA). CA residenis 
add $5.60 sales tax. T enclose —__ 
O VISA CO MasterCard 1) AMEX () Diners Club 





| 

| 

| 

| Card # 

| Name 

| Company 
Address 

| City/State/Zip 

| Phone ( ) 



























This All-American ‘10MHz system features an intel 80286 

processor with 1024KB RAM on the motherboard, a com- 
bined floppy and hard disk controller system and a 

4.2MB floppy drive. A clock/calendar with battery 
backup, enhanced 101-Key keyboard and 195 
watt power supply switchable between 
440V/220V makes up our best to you. We 
offer 48 hour extended burn-in 
testing, a full one year warranty, 
FCC class B approval and 

complete documentation, 








U.S.-286/40MHz $1029 


4-Year WARRANTY 


EGA Combo $579 Other Available Items: 


Compliment our US-286/10 with o big * 60MBTape Backup ForTheUS-286 $759 F : 
screen {4 highraselutennengiore | A gcucintemaiModem $239 ~ United Solutions 


color compatibility. Crisp text and © 1200 Baud Internai Modem $99 
vivid color spring to life when used F » 1107 Main Street 
with our ainoneed grophics adapter * ATFloppy Drive $109 


videacord which teatures easily * iO Expansion Card $79 Georgetown, Texas 78626 
occessible mode switching ond 


256KB display RAM 4-800-548-8789 
in Texos: 512-258-9941 
Tech Support: 512-258-3588 


MonographicsCombo $4199 AT Hard Drives 


Ahighresolution monochrome = 

gfophics(720X 348 pixels) odopter * 20MB—Seogate 65msSeek Lime) 
cardwith printer port teomed with o © 30MB—Seagate 40ms Seek Time 
SSrercaerenpusons _-” AM Seagate dlnsSook Tine S-cCy ae eel 
viewing with less distortion Themoni- Partitioning software included. guara ntee. 
torolso comes with the newest tiltand * 80MB—Seagate 28msSeek Time 


swivel base ollowing you tull range of Partitioning software included 
motion tor your comfort 
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To make Windows Draw easy to use for 
even those who cannot draw very well, 
Micrografx includes with the program 
three disks containing ‘‘clip art.’” These 
are images that you are free to use in your 
own drawings. They include pictures of 
aircraft, animals, astrological signs, sam- 
ple borders for pictures, computers, com- 


puter accessories, flags, office furniture, | 
American landmarks, people, rockets, | 


planets, road signs, space ships, ground 
transport vehicles, a world map, and other 
miscellaneous objects. 

You can copy images from the clip-art 
disks to your own pictures simply by open- 
ing a second Draw window, loading the 
appropriate clip-art file into that window, 
selecting the object you want, and using 
the copy function to copy it to the Windows 
clipboard. Then you switch to your own 
drawing and select insert from the menu, 
once you've positioned the pointer where 
you want the clip-art picture to be posi- 
tioned. The clip-art pictures can help make 
your pictures look more professional, and 
they’re a lot of fun to play with. As with 
any image created with Windows Draw, 
the clip-art pictures can be edited, sized, 
colored, and so on. 

Once you've leamed how to use Win- 
dows Draw, the program has a number of 
special features—all of which are also 
found in /n*a*Vision—that will make it 
easy to use on a regular basis. These in- 
clude ‘‘accelerator’’ control- or function- 
key alternatives to almost all of the pro- 
gram’s menu options; so instead of having 
to select the copy function from the Edit 
menu, you can simply press F2 to copy a 
selected image to the clipboard. 

Another option that makes Windows 
Draw easy to use is its ability to interrupt a 
redraw operation and issue another com- 
mand before a redraw operation is com- 
plete. This is very useful when you realize 
that you haven’t zoomed in far enough, 
have paged down too many pages, or oth- 
erwise haven’t achieved what you set out 
to do with your previous command. It 
saves you the frustration of having to 
watch Windows Draw redraw the screen 
before you can correct your mistake. 


TIMESAVING OPTION Still another 
option that makes Windows Draw easy to 
use is its ability to move the origin point on 


a drawing, or the block definition func- 
tion. For instance, if you’ve chosen the 
Block Select option and want to be able to 


them into a single object, only to realize 
that you started too far to the right to be 
able to select all the objects that you need, 
you simply press the rightmost mouse but- 
ton to move the origin point and then con- 
tinue with your operation. This feature is a 
real timesaver. 

Windows Draw’s *‘comprehensive 
undo”’ function is also a real boon. Most 
drawing programs offer an undo command 
that can be used only to restore the last ob- 
ject you have erased from the picture. Win- 
dows Draw’s undo function returns your 
picture to the state it was in prior to your 
last command no matter what that com- 
mand was. 

Like In*a*Vision, Windows Draw of- 
fers very strong printer support. It supports 
most popular dot matrix printers, laser 
printers, and plotters. It also supports a 
wide range of video adapter boards, in- 
cluding the CGA and EGA, the Hercules 
monochrome/graphics adapter, the AT&T 
6300 enhanced adapter, the BOB 16 
adapter from Persyst, and the Wyse WY- 
700 adapter, among others. 

Windows Draw supports two standard 
page sizes: 8% by 11 inches and 1] by 17 
inches. It can print in either landscape or 





portrait mode. You can also enter custom | 


page sizes of up to 17 by 17 inches. In por- 
trait mode, with 8%- by 11 inch paper, 
your drawings can be as large as 12 pages. 
When you add up all these features, it’s 
clear that Windows Draw is a very power- 
ful drawing package that should be valu- 
able to any user of Microsoft Windows. 
Design professionals should probably buy 
| In*a*Vision instead, but for any other user 
of Windows, Windows Draw should be 
considered an essential part of their soft- 
ware library. —B. G. Waldman 


Windows Filer 

Windows Filer from Palantir Software is 
the only data management system de- 
signed to work specifically within the Mi- 
crosoft Windows environment. It is a flat- 
file database program, so it doesn’t have 
the sophistication of a relational data man- 
ager. The report-writing facilities are fairly 


select several objects in order to combine | 











good, but you do have to have something 
of a programmer’s mentality to create 
complex reports. Its one outstanding quali- 
ty is its ability to include pictures in a data- 
base record. 

The heart of Filer is the form. Both files 
and reports are based on forms created 
with some simple procedures and some 
not-so-simple commands. When you start 
Filer, the opening screen is in the familiar 
Windows format: there is the title line, a 
menu bar, the blank white screen, and the 
icon area at the bottom of the screen. To 
create a file form, you use the pull-down 
menu under File. From the dialog box that 
appears on the screen, you choose the Edit 
selection and name your new file, and 
there you are at the form screen. 

One nice addition Filer makes to the 
Windows format is the second title line un- 
der the menu bar. Here you get a line and 
column readout, the name of the file, and 
Save and Cancel buttons. The column 
readout helps you to see how much space 
you're allowing for a field. The Save and 
Cancel buttons are convenient, eliminat- 
ing the two-step process of using a pull- 
down menu. 

Once you’re in the Edit mode, you cre- 
ate a file form by typing the name of the 
field where you want it on the screen (or 
page) and indicating its size with the 
square brackets. For most text files this is 
all you really need to know. When you’re 


ni 
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Windows Filer 
Palantir Software 
12777 Jones Rd., #100 
Houston, TX 77070 
(713) 955-8880 
List Price; $195 
Requires: 384K RAM 
(640K is recommended if 
you are using multiple applications in Micro- 
soft Windows), wo disk dnves, graphics 
adapter card, DOS 2.0 or later. 
In Short: Windows Filer is 2 flat-file data 
Management system based on forms. It is de- 
| signed specifically for Windows, but it can 
also accept dBASE files. Its one outstanding 
feature is tts ability lo use pictures tn data re- 
cords, Not copy protected. 
CIRCLE 665 ON READER SERVICE CARD. 
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done, clicking on the Save button will 
bring up a new screen with the blank form 
you just created—minus the brackets. This 
is the record entry form. 

The title of your file is now on the blue 


title bar. The second title bar below the 
menus tells you the record number you're 
working on. There is also a Next and Pre- 
vious button for jumping between records. 
Adding records to the file is just like filling 


Ofiler - ca 


7 
File Edit Record Index Organize 
Line 1 Col 1 FRIENDS .DFH 


[ 
]) State: 


aqye vd 
Vivo 


(] Zip: 


I 


Windows Filer allows the free-form creation of database records: simply indicate the size of each 
field with square brackets, then save the form. 

Filer 

File Edit Record Index Organize Special 


Record 4? of SO 


washing Picture File 


State 
Capital 
Largest 


Population : 
Filer: 


Recreational / His IF StatePic 


Olyapic National P 
Pioneer Square 
Space Needle 
U.S.S. Missouri 
Wenatchee National 


Is Equal To: 
@Equal (Qbove Cot Below © Anything 
QO Unequal aaa Below a Not Above a Enpty 


USA 


Washington 
Olympia 
city :Seattle 


4136163 


Select Records 


Select Field 
StatePic 


One of Filet’ s best ies! is its ability to incorporate pictures into a database. oe, can be 
imported from other Windows programs, as well as from scanners. 
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in the blanks on a paper form, except that 
the cursor and its attendant highlight bar 
jump from field to field for you as data is 
entered. 

To create complex files that also in- 
clude numerical fields, you have to add a 
string of command lines at the end of the 
file form. At the simplest level you will 
want to name the fields in your file form so 
that they can be easily referenced when 
you get around to writing report forms. If 
you don’t, you will have to know the num- 
bers of fields to write reports. There are 13 
different file, or data, form commands. 
You also have to master the use of commas 
and semicolons and learn how to indicate 
mathematical operations in fields. The 
program can handle only simple math of 
the add, subtract, multiply, and divide va- 
riety. If you’re used to dBASE, the Filer 
command language will seem simple. But 
for first-time database users, the need to do 
something very much like programming 
can make you rant and rave. 

Once you have created a form and add- 
ed the thicket of commands at the end of it, 
entering records to a file is a breeze. After 
opening a file all you do is choose Add 
from the Record menu and then fill in the 
blanks. 


INFORMATION RETRIEVAL Of 
course, the real power of a database pro- 
gram isn’t in having information stored in 
an electronic file cabinet, it’s in retrieving 
the information you want and in an appro- 
priate format. The simplest search is the 
one that looks for one record. For exam- 
ple, let’s say you have a customer database 
and you want to get the payment record of 
Alcazar Inc. With Filer you do this by us- 
ing the Record Select feature on the Re- 
cord menu. A dialog box that appears on 
the screen lets you choose the name field to 
search. Then you enter the company name 
in the text entry window, pick Equal from 
the Comparison menu, and click on the 
Done button. One note: you have to put an 
asterisk at the end of the name you're 
searching. Without it, your search will be 
fruitless, and unfortunately this isn’t ex- 
plained well in the manual (which could be 
better written on the whole). 

Using Record Select you can generate 
even more-complex quick searches that 
might retrieve a series of records, such as 
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all the companies in California. 

More-powerful information retrieval is 
accomplished by using report forms. 
These forms are actually little programs 
created with 23 different commands, com- 
parison symbols, mathematical notation, 
Boolean connectors, brackets, and other 
symbols. Creating a report is much harder 
than creating a file form because there are 
more commands to remember—or look 
up—and the positioning of fields on the 
page becomes more critical. Complex re- 
ports will take a while to figure out, but 
once done they can be run over and over 
again, and you can create multiple reports 
based on one database. Of course the re- 
ports don’t have to be saved and can be de- 
livered to the screen rather than the printer. 
In this way you can do some simple on- 
the-fly retrieval of selected fields from a 
series of records. 

One of the primary advantages to using 
Filer is that it will read dBASE II and Hl 
files. Filer will automatically create a data 
form for dBASE records. You can revise 
the layout of this form for aesthetic rea- 
sons, but you can’t change the field sizes 
or the number of fields. You're also re- 
Stricted to the number of fields in order to 
stay compatible with dBASE (32 fields per 
record in dBASE I] and 128 in dBASE If). 

The other major advantage to Filer is 
that it lets you associate pictures with data 
records. These pictures can be created in 
other Windows programs, like Windows 
Paint, or they can even come from a scan- 
ner that comes equipped with a Windows 
interface. The size of a picture can be con- 
trolled with the picture command at the 
end of the data form. 

Pictures are imported by using the Win- 
dows clipboard feature. They are stored in 
a subdirectory called Pictures, which re- 
sides below the working directory. Be- 
cause the pictures are stored in a separate 
file, you could deposit them in a dBASE 
file in Filer and still use those files back in 
dBASE. 

Allin all, Windows Filer offers features 
that place it somewhere in the middle 
ground of data management systems but 
with some unique features. It may be just 
right for people who don’t need a sophisti- 
cated data manager and are working regu- 
larly in the Windows environment. 
—Henry Fersko-Weiss 








AN ALMOST FOOLPROOF 
WAY TO MAKE 
ARCHIVAL BACKUPS OF 
PROTECTED SOFTWARE! 
The Copy Il PC Option Board ts an easy- 
to-use add-in board that will give your 
PC the same disk duplication technology 
used by most disk duplication firms (who 
put the copy protection on software in 
the first place). 

DUPLICATES NEARLY 
ALL PROTECTED 
DISKETTES. 

The Option Board can easily backup 
almost all protected diskettes for the 

IBM PC, including ones software-only 
backup programs can't touch. It even 
Includes a track editor that will allow the 
more technically inclined to look at 
protection schemes and edit any data on 
adiskette, 


Backup utilities also available for the Macintosh, Apple il, Commodore 64/128 and Atari ST. 


The Option Board uses a hait-size slot in an 
IBM PC, XT or AT (with at least 1 360KB 
floppy disk drive), Heath/Zenith 150, 

151, 158, Compaq Deskpro. Extra $15 
cable required for Compaq Portable, 

HP Vectra and Tandy 1000. Tandy 1000 
requires 256K of memory. 

Call 503/244-5782, M—F, B—5 (West 
Coast time) with your FIRE i) in hand. 
Or send a check for 

$95.00 U.S. plus $3 s/h, $15 overseas. 
Please specify your computer brand 
when ordering so we can send you the 
correct cable, 


$95.00 


Central Point Software, Inc. 
9700 S.W. Capitol Hwy., #100 
Portland, OR 97219 


Central Pomt 



















CIRCLE 156 ON READER SERVICE CARD 


NEU WORKING EMIT 


© 72, 3, 5, o 9 ports 

© Any port to any port 

© Up te 1 mogobyte 

© Serial, parallel or both 

© From $350 
This very smart switch connects several computers fe several 
peripherals, such as printers, modems, or host computers. A code 
sent to the unit selects the destination. All ports can communicate 
fe ony other pert concurrently. Features incude configuration 
menu, form feed, initialization strings, priority, stotus, cancel, 
timeout disable, front pane! display, ond many more. 


The PORTER is a versatile unit for port expansion. It is used widely 
for data collection, telecommunications, factory automation, ond 
multiple printer conteel, Dota con be received ond transmitted 
simultaneously on ail ports ond is rovied by command. Other 
commands include woit, go, copy, and dear butter. It is offen used 
on on add on to @ lecal area network. 

© One computer to 

4 or 8 peripherals 

© Up fe 256K memory 

© Serial or perollel 

© From $295 


(as ROSE 


F ELECTRONICS 


P.O. BOX 742571 
HOUSTON, TX 77274 


SHARING SOLUTIONS | 


Caritaher Pus. 


This is printor shoring et its best. Al computers con send dato 
simultaneeusly. The doto is releosed to the printer in the erder it 
was received, Auto form feed ond setup strings keep printer jobs 
separated. From the front pone! you con clear any pert. Operation 
is Fully eutomotic. Ne changes te your softwere ore required. 


AUTOMATIC SWITCH 


© 4 or 8 computers 
fo one printer 
© Up fe 256K memory 
© Serial or parallel 
® From $395 


i 


308 Vz 
SEES 80sec ae geme 


Additional Interface Products 


© Printer buiters 
* Manuol switches 
© Protecel converters 
© Cobles and adapters 
© Modems /line drivers 
© Multiplexers 
© One year warranty 
© Full technical support 
© 30 day money beck guorontee 
© OEM ond custom configurations 
© Coll us for all your interface needs 


CALL FOR CATALOG 


AKR EXEL YE, 





CIRCLE 290 ON READER SERVICE CARD 


m WINDOWS APPLICATIONS 


Windows inTalk 

Communications programs have become 
fairly standardized in their approach and 
features. Except for some stylistic differ- 
ences, they all do pretty much the same 
thing. The inTalk communications pack- 
age from Palantir Software is no excep- 
tion. This program doesn’t break any new 
ground or even nudge the limits of state of 





the art. But it isa good, well-rounded com- 
munications package that has the added al- 
lure of working with the Windows format. | 

When the program is installed, it cre- 
ates its own subdirectory, called Intouch, 
in the main directory of Windows. The 
program is activated by double clicking the 
mouse on the INTALK.EXE file in In- 
touch. 

The first step in any communications 
session is to establish the transmission pa- 
rameters. In inTalk, this is done in a Set- 
tings file that is begun by choosing the 
Communications option on the Settings 
menu. Up comes a dialog box with all the 
typical settings: bit-per-second rate, COM 
port (Windows allows only COMI or 
COM2), number of columns, echo, and so 
on. You pick the parameters you need for a 
particular remote computer. When you’re 
done, you click on the OK button. 

The telephone number for a remote sys- 
tem is entered in the Phone Number dialog 


Pe 
FAWCOT. FILE 


Windows inTatk 

Palanur Software 

12777 Jones Rd., #100 
Houston, TX 77070 
(713) 955-8880 

List Price: $195 
Requlres: 384K RAM 
(640K is recommended if 
you are using multiple applications in Micro- 
soft Window's). two disk dnves, graphics 
adapter card, DOS 2.0 or later. 

In Short: Windows inTatk is a well-rourned 
communications package. It comes with a 
command language that enables you to auto- 
mate even complex communications ses- 
stons. And because it runs in Windows, you 








| can communicate in the background while 
running another application. Not copy pro- 
tected. 
CIRCLE 664 ON READER SERVICE CARD 


’ Link, and MCI Mail. For example, in the | 
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The Windows inTalk Function Keys a box shows programming me the keys. Function keys 
can be assigned to macros containing up to 64 characters, a useful way to automate log-on 


Sequences and other communications functions. 


box, which is also reached through the Set- 
tings menu. With just these few parame- 
ters, you can dial in to any other computer 
equipped with a modem and communica- 
tions software. But inTalk makes your life 
a whole lot easier by letting you store auto- 
matic routines. These allow you to link to 
another computer or to one of the major 
electronic information services, such as 
Dow Jones News/Retrieval and Compu- 
Serve, by just clicking on a few menu se- 
lections. 

The automatic routines are stored in on- 
screen function keys that appear at the bot- 


tom of the usual white Windows page— | 


just above the icon area. There are eight 
function keys shown, but you can actually 
access four sets of eight keys with level in- 
dicators on the right side. Each function 
key holds up to 64 characters. These keys 
can be renamed to indicate the procedure 
they will carry out. For example, Level 1, 


Key | could be renamed Logon/Logoff to | 
indicate that it sends the automatic log-on | 


procedure to a remote computer. 

The program comes with some proce- 
dures already resident in setting files that 
access CompuServe, Dow Jones, Easy- 





first level of on-screen function keys used 
with Dow Jones, there are procedures for 
accessing the news service, the main 
menu, and the stock quotes service. In the 
CompuServe file, all four levels of func- 
tion keys have procedures in them for ac- 
cessing the many services that Compu- 
Serve offers. 

There are several ways you can down- 
load information from a remote computer. 
The simplest approach, if there isn’t too 
much information, is to let the text accu- 
mulate in the buffer. You can later save 
what’s in the buffer. You can also receive 
text directly by way of the printer. 

Usually you will want to receive the 
text in a designated disk file. To do this, 
you choose the Receive Text File option 
on the Transfers menu. If you are receiving 
text in this way, you still see it scrolling by 
on the screen as it is saved to the disk. 

During this process, inTalk allows you 
to control what portions of a transmission 
are saved. You do this by clicking on the 
Pause button in the status line that appears 
on the screen. Pause stops inTalk from sav- 
ing information. Clicking on Resume tells 
inTalk to start saving again. 

(continues on page 301) 
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As the world’s leading direct distributor of computer prod- 
ucts, Logicsoft sea your Blue Chip to any specifi- 
cation. And we offer free overnight delivery, custom leasing 
programs, free service contracts and corporate volume dis- 
counts. Blue ribbon policies that make other companies con- 
template cashing in tie chips. 


The Largest Direct Distributor 
of Software and Hardware Products 
in the World. 





AN MSG INTERNATIONAL COMPANY 


1-800-645- SAN 


(516) 249-9700 « 110 BI-COUNTY BLVD. FARMINGDALE, NY 11735, 


Logicsoft is a Direct Distributor for 

Over 250 Leading Manufacturers and 

Publishers of Computer Products Including: 

Ashton Tate * AST * Compaq * Epson * Hayes 

+ IBM * Leading Edge + Lotus + MicroPro * Microsoft 
* Okidata * Quadram + Seagate * Tecmar * Word Perfect 


fs IN FRANCISCO 415-621-4411 BOSTON 617-247-6406 CH 
312-3 72-0030 8 BOCA RATON 305-392-4644 HOUSTON 713-227-0201 EUROPE 020-83 





Free on-site service an 





IBM AT-30 Mb IBM XT 286—20 Mb 


© 8 MHz © 512K © 30 Mb 18M Hard Drive 
(Full Height, w/controiler) « 1.2 Mb Haif/ 
Height Floppy © Eight Expansion Slots 

© IBM Enhanced PC Keyboard © Seriai/ 


© 8 MHz © 80286 Based CPU © Zero Wait 
States © 640K © 1.2 Mb Half/Height 
Floppy © 20 Mb Full/Height Hard Drive 
 Serial/Parailei Adapter © Eight 





Parallel Adapter ¢ Free 90-Day, On-Site Expansion Slots -(5) 16-Bit, (3) 8-8it 
Service Contract ¢ Color or Monochrome © IBM PC Enhanced Keyboard Free 
Monitor Available as Option. 90-Day, On-Site Contract ¢ Color or 
© Purchase Price: $3,895 Monochrome Monitor Available as Option. 
© Purchase Price $2,799 
Lease for $155 per month 
Lease for $110 per month 


FREE ON-SITE SERVICE— 


With the purchase or lease of 
most systems you receive 90 
of free service at your 
facility. Over 96 authorized 
service centers to serve 
throughout the U.S. with an 
average 4 hour response time. 


FREE OVERNIGt {T DELIVERY — 


Buy It today, use it 
tomorrow on 
orders totaling 
over $100. Due to 
certain restrictions, 
some buik items 
and orders under 
$100 are shipped — 
UPS EREE (within 
Cont. U.S.}. 


LOGICLEASE— 
Aliows affordabie iow 
monthly payments, heipe | 
eliminate equipment 
obsolescence, offers 
outetanding fiexibility 
piue possibie tax 
benefits. ay oe 
approvei one 
{on orders over $1000). 


—_ 


IBM XT-20 Mb 


© 512K © 20 Mb IBM Full Height Hard 
Drive ¢ 360K Floppy Drive Half/Height 
Eight Expansion Slots « IBM Enhanced 
PC Keyboard ¢ Asynchronous Communi- 
cations Adapter ¢ Free 90-Day, On-Site 
Service Contract * Color or Monochrome 
Monitor Available as Option. 

© Purchase Price $2,199 


Lease for $92. per month 


AT&T 6300 


© 640K RAM Memory ¢ One 360K Floppy 
Drive © Seven Expansion Slots ¢ AT&T 
Keyboard « High-Resolution Monochrome 
Graphics Card © High-Resolution Mono- 
chrome Graphics Monitor ¢ Serial & 
Parallel Ports « GW Basic and MS, DOS 
© Free 90-Oay, On-Site Service Contract. 
Color Monitor Optional. 

© Purchase Price: $1,299 


Lease for $52 per month 


RRWreT PeIre 
. 


LOGICSOFT 
CUSTOMER 
SERVICES 


iTMENT— 
Because we are 
the iargest direct 
distributor, our 
buying power 
ailows us to offer 
the lowest possibie 
prices on our wide 
renge of products. 


TOLL- FREE 
ERVIGE— 


On-line 
computer system 
aiiows inetant 
accese to 
cuetomer 
information. 
Cail 1-800-431-9037. 


SYSTEM CUSTOMIZATION— 


Your system customized 


be needs pius Free 
hour configuration, 
testing and burn-in 

service so your system ie 
ready to run upon delivery. 





© No surcharge for MasterCard, VISA American Express C 0 0., money order, check or PO's (please call for price verification) © No sales tax on orders shipped oyiside NY State « Please 


at add 2% for Insurance and handling ($3 00 minimurn) {int'l arders add'l) © We do not bet! until we ship Alt products covered by mtg s warranty Dotective merchandise may be returned for 


QQ waiter exchange only We da not guarantee comnatiity Ary goods returned for credit are subject fo a 10% restocking charge Al pnoes and poles subject to change without rota. 








Increase your productivity and expand your 
knowledge quickly and easily with state-of-the-art 


TRAINING VIDEO CASSETTES AND DISKS 

Cdex - Intelligence SUDDEN KNOWLEDGE 
ee) 
a 2 Se 








ee RETAIL — LOGICSOFT 
One person or an entire MICRO VIDEO Leaming Systems oateatiea at = 
staff can work smarter, are queramteed because they're designed Statements with Lotus 1-2-9 $149.95 sie | 
ver, with companies like Ashton: Tate and iAnahjtina’ Sales Pertorrnara 
_ better, and faster using Microsoft Over 50% of the Fortune 2,900 an tain Tee: 3 $149.96 $108 
| these effective interactive, are using these Learrung Systems today Buicing » Business 
hands-on training programs VHS or Beta. Plan with Lotus 1-2-9 $149.95 $109 
: BASE IN Pius $126.95 $29 
fight at your PC. Novice, RETAL = LOGICBOFT. | tau PCIAT sie $09 
intermediate and exper- OBASE Ill Plus $495 ici 18M PC/XT $12495 seo 
ienced users of business peelledlsidicd $296 $259 Lotus 1-2-3 $09.95 875 
The 1-2-3 
software can profit by System Riolease (20) «$408 $359 eierise $149.96 $109 
learning to use the most Running MS DOS $495 $359 Multiplan $99.95 $75 
popular software quickly Muttimate Advantage $496 $359 Symphony $124.95 a9 
and with measurable Symphony $495 $359 ocd Pertort Saar se 
results. purchased 
pe Nactatacae bas ne $20 When purchased with comespanding product SAVE $5 














Free overnight delivery on software 
for all your IBM PC applications! 











wonD PROCESSING R: Base System V .. .359 DESKTOP PUBLISHING Turbo Pascal (plus BCD 
tate ar Weick $325 Refiex................. 89 Click Art Personal & 8087). ..... 
pot deel seen = Revelation.......... .. 519 f Ee a ° ~— PROJECT MANAGEMENT 
Ste 0 79 larvard Pro ee Seer Harvard ™ 
Multan Wee: oe ee 239 DATABASE MGMT. Page Maker.... . .... 619 Mirooot Prded ee ape) 
Multimate Advantage. .. 269 ADD-DNS Vertura...........5... 659 Super Project Plus . 305 
Office Writer... ..... -259 Clipper... $399 GRAPHICS Timeline... .......... 235 
ln Projessionl Write. . a Ex Beaort Writer... ... 179 Ghanmasier S15. FINANCIAL 
kswri : OTHE Wee. SUR «acs Coe 219 a 
Word Perfect... ....209  Quickcode WW ../ 272) 145 tae ae 
Wordstar...... wets 179 Quick Report... . TAS ee i We ay ee pee ee 
Wordstar Professional OlicksiveriAke. 369 pe 
oR) sae deere sees 200 BPtEnty............ $189 
Wordstar 2000... .. 245 gpREADSHEET/ Pe ee Computer Associates 
XY Wines apo Plus 288 INTEGRATED Sign Master... 148 ar picing LOM Prioe Catt 
: j jains........ 
WORD PROCESSING Boeing Cac. 8399 GABICAM _______— pen Systems (30) - 49 
ADD-DNS Enable, 39 AutoCAD 252....... $2,399 saisc/UTHLITIES 
Faricy Font (FX)....... $135 Framework Il 419 ano CAD Basic...... 2A, Oar $128 
Print Shop... 0.0.0.0... Lotus 1-2-3. 329 ca yikes a . 209 Geanrcias | me 
Punctuation & Style... .. 85 Microsoft Multipian 119 Generic CAD.......... 8 6 BPG, = 
let i gt a PFS First Choice . ..95 Pro Design il.......... 18 Gu 32 
Word Finder............ pte Int .... 459 LANGUAGES icclide Demo... 
Word)PerfectiCibrary.... 59 oat i (NEW) .....309 BASIC Compiler (MS). S255 Oak Ofaiier cr. 3 
DATABASE MOMT. _ rs : 459 ge Compiter (MS) 40). - an Fastback...... ......-- bd 
mnerstone .......... pier (MS).. 425 Microsoft Windows....... 6 
dBase IliPlus...... |. 415 bets Sian FORTRAN Compiler Norton Commander... .. 39 
d Base IttLan Pak...... 618) HAL ites ie: $109 (MS). Ae oa 279 Norton Utilites.. ....... 55 
Foxbase Ptus..... ... 249 Lotus Report Writer... ... 99 Lattice C Compiler. .... . 239 PCDOS32........... 78 
Foxbase Plus Multiuser... 375 LotuaMetro...... .. 65 Macro Assembler cS. : +4 ROmotes e.My. 2. 5 5: 149 
PFS Professional File ...145 Quickcode for 1-2-3..... 85 Pascal Compiler (MS). . Sidekicks no esc te 55 
Paradox ........ 449 Sideways............ .45 Quick Basic (MS)........ ‘7 Smart Comil........... 89 
rbase....... ..185 Smart Notes............ 49 TreBasic............. 99 Superkey.............. 45 
ONS. AY... et ee 245 Spreadsheet Auditor...... 95, MUTBOIS ss osc cious 65 Traveling wet, Peete 49 

















e Brand new Programmer's Language and Utilities Guide e A Brand new Productivity Guide © Full line catalog of software 
convervent and valuable Jisting of timesaving tools for the enhancements for the business professional e Full descriptions of 
programming protessional « Complete with product description. templates, memory management, menu management, backup 


software, training, and much more. 
Circle #400 on reader service card. 
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Look for the Items printed In 

to identify Logicsoft’s own jine of 
computer hardware products. 
They are fully compatible with, but 
priced well beiow, the major 
manufacturers. You save—not b' 
our use of inexpensive labor an 
parts— but through state-of-the- 
art technoiogy. 

Each product caries our 

5 year unconditional replace 

or repair warranty. 





SPECIAL 


MEW ISOBAR’ WITH REMOTE 
POWER SWITCH AND 
MODEM PROTECTOR 












The most electronically advanced 
surge suppressor you can buy. 
Exclusive multiple filters (up to 21 in 
IB 8-15) protect equipment and data 
against transient voltage spikes and 
AC line noise. isolation feature even 
guards against equipment 
interaction between duplex 
receptacles. 

“Cascade Circuitry” design lets you 
choose the level of protection you 
need, offering more protection for 
your more sensitive equipment. 

For the most complete spike & 
noise protection, order the 
ISOBAR®. 

















with Remote $69 
without Remote $65 


PRINTERS* 
BROTHER 
MOO hance $209 
WMENAOG © oi stein: alee ita 349 
Mi1508%),.2ccieecoe cess: 389 
MEIM08 bs. ces eee ccmnns 509 
DICONIX 
Diconix 150 (for laptops)... . 339 
EPSON 
EX B00........ Low Price Calll 
© EX 1000 ....... Low Price Calll 
= FX-86E........ Low Price Calli 





182 Plug & Play........... 


192 Plus (IBM)............ 379 
193 Plus (IBM)............ 559 
290 Series ..... Low Price Calli 







RGB HX- 12 (690x240) ..... 
RGB HX-12E (EGA Comp.). .535 









321 SU aes cc Low Prica Call! Amberchrome 12”7......... 149 
BSa1e ee cee ue ne .649 Enhanced Graphics 

P/S 351 (IBM)............ 999 Monitor w/swivel ........ 479 
351 Color Printer......... 1299 

CITIZEN 





MULTI-FUNCTION BOARDS 






















AST RESEARCH 

Six Pack Premium........ $299 
Six Pack Plus (384K)....... 209 
Rampage w/256K......... 275 
Rampage (AT) w/512K...... 349 
Advantage (128K).......... 399 

PRINTER BUFFERS 1/0 Mini Half Card......... 119 

QUADRAM 10 Plusil............... 125 

Microfazer Series COMPUTER PERIPHERALS 

ween eee ee eee Low Price Call = Half Pint I/O.............. 105 
Overachiever 512K...... . ..349 

LASER PRINTER’ LOGICSOFT 

CANON Logic Board (Lotus /Intel/ 

Laser Printer LBPBA1 ... . $1949 Ml sail 

Laser Printer LBP8A2 ..... 3089 »» $135 

HEWLETT PACKARD 


STATOR «che sihmle poise $1629 0 AST Compe a 
ASSO Posto oth soo COU FD 3275 99 
HOUSTON INSTRUMENTS 

DMP 40... .... 879 

DMP 41.... see. 2599 

nro eS 
AMDEK 

Color 600 RGB.......... $399 


TACT Camnaiinte’ AT 


Circle #400 on reader service card. 
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Foldout slip-sheet 
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Folded edge of the page 


1. Open the foldout page 

2. Insert this sheet with 
1. Front side touching the free page Free end 
2. Arrow pointing to the fold Sip-sheet 

3. Slice the folded edge 

4. Close the page and slip-sheet 
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Back 


1. Follow instructions on the other side 








i overnight delivery 


b rp 
BMPC/XT 
Compatible 






¢ 512K RAM Memory © 4.77 MHz 

© One 360K Half/Height Floppy Drive 
© Six Expansion Slots « Low Profile 
Keyboard © Serial/ Parallel Ports © 130 
Watt Power Supply « High Resolution. 
Monochrome Display Card Standard « 
Abbr. DOS 


Sey TTT eh 


ae ; Purchase Price: $5.79 


fompag Deskpro Compaq Deskpro Blve Chip Options: 
86-40 Mb 









ag . .$79.00 Additional 360K Half/ 
ar i 4 

16, 8& 4 HMz Clock Speeds « 1'Mb_ = 640K RAM Merry « 90286 Based le A oll __ $85.00 eta the tei peg 
M Memory © 80386 Based CPU « One CPU © One 40 Mb Hard Drive . Biue Chip Green 20 Mb Hard Drive Option $409.00 

Mb Hard Drive (w/controlier) © One (w/controtier) © One 1.2 Mb Half/Height Monochrome Monitor $75.00 

2 Mb Half/Height Floppy Drive Floppy Onve © Seven Expansion Slots = 

be neni yal alae ene oko 

nhanced Keyboard ¢ One Senal One © One Parallel Port © ~Oay, On- 

val « Clo or Monoctrome Avlable Ste Service Contract Color or 100% Burn-in and Testing 

Option. Monochrome Available as Option. All systems undergo a 48-hour configuration, testing and bum-in period. We 

Purchase Price: $5,349 ¢ Purchase Price: $3,999 configure system boards, set DIP switches, format hard drives, perform memory 


vase for $203 per month Lease for $158 per month ere : 











XTRA XP Zenith Z-181 NEW! Toshiba Laptop ‘Toshiba 3100 Loptop 
120 Mb Laptop (Oual Floppy) T= 1100 Plus (Qual Floppy) = AT Power na Compact Sis» 640K RAM 
" XT Compatible with speed of an AT © 640K RAM Memory © CMOS 8088 © 640K RAM Memory « CMOS 80086 « One 35 720K Floppy Orive « One 10 Mb 
‘2K of RAM Memory (Expandable to Running at 4.77 MHz ¢ Two 720K 35° Running at 7.1 MHz ¢ Two 720K 35” Hard Orive e Gas Plasma Screen ¢ Color/ 
DK on Mother Board) ¢ 80286 Based Floppy Drives ¢ Supertwisted Backlit LCD — Floppy Drives One Expansion Siot Graphics /Monochrome Composite Card 
J running at 6 MHz» One 20 Mb Hard = Screen « RGB/Monochrome Composite © TOSHIBA Keyboard ¢ NEW Supertwist —_« Parallel Port © 81 Key Keyboard. 
e © One 360K Floppy Drive « 5 Card © One Paralle! and Serial Port © LCD Display * Color Graphics/ © Purchase Price: $3,299 
pansion Slots ¢ {TT Keyboard ¢ One © Clock Calendar ¢ Extemal Floppy Dnves Monochrome Composite Card ¢ One 
‘al Port ® One Parallel Port © Color or Optional. Parallel and Serial Port » Glock Calendar Lease for $130 per month 
nochrome Monitor Available as Option. » Purchase Price: $1,789  Extema! Floppy Drives Optional. . 
urchase Price: $1,999 ms $76 ey © Purchase Price: $1,599 
, ase for 37 per moi 
bse for $84 per month Lease for $69 per month 
2 SOFT 
AN MSC INTERNATIONAL COMPANY 
Bi- Saale NY TiS 54321 To order, call our National Hotline: For Orders or eo ere) 248 700 
rmingdale, a e call: 49- 
1-800-645-3491 


w York © 516-249-9700 San Francisco * 415-621-4411 Boston 617-247-6406 Chicago + 312-372-0939 Boca Raton ¢ 305-392-4644 Houston 713-227-0201 Europe ¢ 202-83 48 64 














Logic (AST Compatible) 
576K Ram Board 2 Card 





Logic (AST Comp.) 1/0 

Mini Half Card.......... 105 
QUADRAM 
Quadboard (384K) ......... 165 
Siverboard............... 209 
INTEL 
Above Board (PS/ AT) 

WIZ oTiicceisicsic sees 389 
(PC) W/G4K 0... 249 
(AT) WI128K... 0.62 399 
(PS) 64K 00 289 
(PS) 250K 2... 6.05 ee 399 
8087-2 Math 

Co-Processor........... 179 
8087-3 Math 

Co-Processor........... 125 
80287 Math 

Co-Processor 6MHz ..... 199 
80287 Math 

Co-Processor 8MHz..... 275 
80267 Math 

Co-Processor 10MHz .... 355 
TURBO CARDS 
INTEL 
Inboard 366/AT 1Mb..... $1597 
MAYNARD 
SUrpriee).©. .....:e craters 105 
ORCHID 
Jet 386 ........ Low Price Calll 
Tiny Turbo............... 429 
Turbo EGA............... 575 
WAVEMATE 
Bullet 266...... Low Price Calll 
GRAPHICS BOARDS 
AST 
Co ee $239 
Six Pack Premium/EGA 

Senes....... Low Price Calll 
Ag 
EGA Wonder Board........ 299 
ORCHID 
Wirbo EGA)... ........... 569 
HERCULES 
Monochrome 

Graphics Card.......... 199 

14] og Re cette Bare 155 
Graphics Card Plus........ 165 
LOGICSOFT 
Logic (Hercules Comp.) 


Color Graphics Board . . 89 





(IBM Comp.) Enhanced 
raphics Adapter (EGA). . .239 





Logic (Hercules Comp.) 
as Board... 69 

NE 

GB1 EGA Board........... 369 

PARADISE SYSTEMS 

Auto Switch EGA Card ..... 


339 
Modular Graphics Card... .. 199 
PRINCETON 


LM 300 A Driver Card...... 559 

QUADRAM 

EGA Pius Graphics........ 339 

Pro Sync EGA............ 369 

STB 

Chaffeur HT.............. 199 

EGA PiGe................ 

TECMAR 

Graphics Master .......... 475 

EGA Master.............. 275 

VIDEO 7 

VEGA (2 Card)........... 305 

VEGA Deluxe (¥ Card)..... 369 

COMMUNICATIONS BOARDS 

AST 

§251-11 Plus............ $655 

SOSA eicieccesiersisr's os aa 609 

IAMA Board.............. 779 

MODEMS 

EVEREX 

E Ch, ome Seo $119 

Evercom 2400B Irmt......... 229 

HAYES 

Smartmodem 1200 ........ 389 

Smartmodem 1200B 
wiSmartcom il.......... 359 





Logic (Hayes Comp.) 12008 
Internal Modem with Mirror 
(Crosstalk Clone) Software . 125 

Logic (Hayes Comp.) 1200 
Baud External Modem . . 

Logic (Hayes Comp.) 2400 
Baud External Modem... 

Logic 2400B Internal Modem 


. 149 
. 269 


1200B Laptop Modem 
(Zi8i) ee. ee . 299 


MOUSE INPUT DEVICES 


MOUSE SYSTEMS 

PC Mouse w/DR Halo 2... $119 
MICROSOFT 
Microsoft Mouse (Serial) ... . 129 
Microsoft Mouse (Buss)... .. 119 


SURGE PROTECTORS 
TRIPPLITE 

MODS ere. os. oho esas $65 
WOBQHEM cache: . «soe es. 69 





Masterpiece............... 95 
Masterpiece Plus.......... 119 
LOGICSOFT 

Logic Spike Bar . .39 
Logic Spike Block . . 29 
CURTIS 

DISMONG cess ce coins 36 
Rube pwiie ccc eel 59 
NETWORK 

Power Mouse............. 115 
KEYBOARDS 

KEYTRONIC 

§151 (Deluxe)............ $169 
5151 (AT&T) ..... 2.2 189 
LOGICSOFT 

Logic Enhanced Keyboard... .99 
MEMORY STORAGE 

OMEGA 


Bernoulll Box (10 + 10)... $1999 





Bernoulli Box (20 Mb)... .. 1849 
Bernoulli Box (20 + 20)... .2399 
Bemoulli Box Plus........ 4199 


*Due to weight restrictions, Printers and Monitors and some misc. bulk items are shipped UPS—free. All prices and policies subject to change without notice. 






















Bemoulli 10 Mb Cartdg. Tripak . 159 
Bemoulii 20 Mb Caridg. Tripak . 25 


HARD DISK DRIVES 
MOUNTAIN COMPUTER 

Hard Drive Card (20 Mb) 

or (30 Mb). . .. Low Price Call’! 
PRIAM CORP. 
60 Mb Internal Hard Drive . $1389 
Innerspace ID 40 Mb...... 
PLUS 


Hard Card 20Mb.......... 
SEAGATE 

10 Mb % HtInt...0...... 
20Mb % HtInt.......... 
30 Mb % HtInt........... 
20 Mb Full Ht(AT)......... 
30 Mb Full Ht (AT)......... 
40 Mb Full Ht (AT)......... 73 
80 Mb Full Ht (AT)........ 


CARTRIDGE TAPE BACK -UF 


SYSGEN 
Image Tape Backup 
20 Mb iM. ...... 6.6... $5: 


TECMAR 

QIC 60 AT (Int)... ... 2.5... 
QIC 60 Ext Tape Backup... 
QIC 60 Host Adapter Card... 12 


FLOPPY DISK DRIVES 


Toshiba 360 K¥ Ht........ 10 
Toshiba Ext. 5.25 360 Drive . . 38 


BACK UP POWER SUPPLIE 


B WINDOWS APPLICATIONS 


Sending text through in7alk is also 
done from the Transfers menu. You can 
send files created in Windows Write or Mi- 
crosoft Word or imported from any other 
word processor that is capable of produc- 
ing ASCII files. You can also write a mes- 
sage in inTalk, using the Memos menu. 
Memos gives you some basic text editing 
features but nothing fancy. There are no 





real text formatting features. While you 
are sending a file, the symbol of a ruler on 
the status line indicates how much text al- 
ready has been sent. 


AUTOMATIC FEATURES = Naturally 
you can use inTalk in an auto-answer 
mode. It will receive files from other PCs 
as long as they are using one of three proto- 
cols: inTalk, Xmodem, or Crosstalk. 

Most people tend to use a communica- 
tions package for some very repetitive op- 
erations, like checking their MCI mailbox 
every morning or sending the weekly sales 
report back to the central office. To enable 
you to automate these procedures, inTalk 
has a built-in language, called the Commu- 
nications Command Language (CCL). 
You create, edit, and execute CCL pro- 
grams from the CCL menu. These mini- 


inlalk 


programs can be quite complex, involving 
subroutines strung together with com- 
mands. 

Using CCL programs you can automat- 
ically have inTalk wait until a particular 
time of day or night to place a call to a re- 
mote computer, send a file, hang up, and 
then retum to DOS. Such a program is not 
difficult to write; there is, in fact, an exam- 
ple of that program in the manual. Youcan 
also do more-complex communications 
routines automatically. For example, you 
could instruct your system to call a number 
of different remote computers in tum, at a 
set time, and automatically download dai- 
ly report files from them. 

You can also automate communica- 
tions sessions with information services, 
retrieving, for example, the latest price 
quote from Dow Jones for a particular 
stock. CCL programs can also be activated 
by using the on-screen function keys in a 
settings file. Some of the function keys al- 
ready programmed in the CompuServe file 
have Go commands that run CCL files. 
While a CCL file is being run, it will tem- 
porarily redefine the function keys, reset- 
ting them to the original when done. 

CCL takes some time to leam, especial- 


(Untitled) 


TATANZS fettine: Phone Transfers Memos CCL BAIBIITS 
It 


Baud Rate 110 
2400 
Data Bits 7 


Stop Bits @1 
Parity None 
Flow Control None 
Connector @Con 1 
Carrier Detect @ Yes 
Columns © 80 

Line Wrap On 
Local Echo On 
Incoming CR @CR Only 


@ 1200 
9600 


300 
4800 
8 
1.5 2 
Even Odd 
Son/Xoff © DIR 
Con 2 
No 
132 

O Off 

© off 


CR/LF 


3 
Outgoing CR @CR Only CCR/LF 

/+—_——— Inconing LF aa a sees ANCEL | |} _____ 
(Level 1 Fey 1)(Level 1 Key 3) 


| The Windows inTalk Communications abe box makes it easy to set such parameters as baud 
rate, parity, and communications ports. When you're done, you click on the OK button and move 


to the next box. 
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s With inTalk you 
can send files created 
in Windows Write 

or imported from any 
other word processor 
that is capable of 
producing ASCII files. 


ly if you are going to create complex com- 
munications sessions. Also, as with any 
other programming language, CCL is un- 
forgiving of seemingly minor errors in 
syntax. If a program doesn’t do what you 
expected it to, the problem probably lies in 
the way you’ve written a command. 
Sometimes the error is not easy to find, so 
you have to proofread your CCL file me- 
ticulously. With some practice, CCL can 
become fairly easy to use. 

Because inTalk is designed to run in 
Windows, you can actually run a compli- 
cated CCL program in background while 
you are working in another application. 
However, | found that having inTalk in a 
window at the same time as another pro- 
gram dramatically slowed down program 
speed. My 512K XT compatible was over- 
whelmed with in7alk and Write up at the 
same time and commuted at a snail's 
pace—I felt like | was using an 8088 ma- 
chine again. 

Palantir says that using a 640K system, 
and perhaps an expanded memory board as 
well, would greatly improve this situation. 
The company also says that it is exploring 
some kind of learn feature that would al- 
low inTalk to record a communications 
session and then replay it whenever you 
want to do the same thing again—at least 
for some simple routines. This would save 
you the trouble of writing CCL files. But 
even without this feature, inTalk is a good 
communications program that will enable 
you to do almost anything you want. Plus, 
of course, it uses the friendly interface of 
Windows.—Henry Fersko-Weiss 
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@ WINDOWS APPLICATIONS 


Windows Paint 

Like Windows Write (reviewed here), 
Windows Paint comes bundled with the 
Microsoft Windows environment pro- 
gram. It is intended as a startup application 
to demonstrate the abilities of Windows. 
You won't be able to do very sophisticated 
work, like object-oriented drawing. But 
Paint can be quite useful for basic bit-ori- 
ented manipulation of graphics images. 

Unless you’re an artist—or very pa- 
tient—you will probably work with pre- 
drawn images rather than draw your own. 
Images can be imported to Paint from al- 
most any other graphics program. Even if 
the images in question aren’t bit-mapped, 
Windows can capture a screen image in bit- 
map format and store it in the clipboard for 
transfer to Paint’s canvas. That includes 
programs like /-2-3, Multiplan, and most 
other MS-DOS programs. 

Once you’ve imported an image, you 
can use all of Paint’s tools, patterns, and 
fonts to jazz up the image or to customize it 
for use in another file, such as Windows 
Write. Or you can just print it out. 

One of the first things you might want 
todo with an image in Paint is to rearrange 
it. For example, if you have a pie chart in 
which the pieces of the pie have been ex- 
ploded from the center, you may want to 
put them back together. You can do this by 


a FoI L.E 


Windows Paint 

Microsoft Corp. 

160} 1 NE 36th Way 

Box 97017 

Redmond, WA 98073 

(800) 426-9400 

(206) 882-8080 

List Price: $99 (bundled 
with Microsoft Windows). 
Requires: 320K RAM (512K RAM is rec- 
ommended if you're going lo run more than 
one application al a time in Microsoft Win- 
dows), two disk drives, graphics adapter 
card, DOS 2.0 or later. 
In Short: Windows Paint is a bil-map image 
program thal enables you to rearrange and 
tidy up graphics images from other pro- 
grams, You can also draw images from 
scratch. Not copy protected. 


1 CIRCLE 669 ON READER SERVICE CARD 
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Here's an example of a picture drawn in Windows Paint with script text. Options for customization 
of graphic designs include a choice of fill patterns and types of lines represented by drawing tools 


like pen nibs and spray-paint cans. 


using the selection net to select the pieces | 
and then move them to the center. Of 
course, if the pic is whole to start with, you | 
can use the same method in reverse to ex- 
plode the pieces. 

There are two tools for moving objects 
around the canvas, the selection net and 
the selection rectangle. The rectangle is 
best for text or other objects that fit neatly 
into rectangles, while the net is good for 
any irregularly shaped object. 

When an object has been selected with 





either the net or the rectangle, you can also 
perform a few special-effects operations, 
such as flipping it on a horizontal or verti- 
cal axis. Other special effects are inverting 
the image—which makes the background 
black and the lines white—or tracing the 
edges—which will eliminate all filled-in 
areas leaving only the thin outline of ob- 
jects, even fill-pattern objects. The edging 
option can make objects look like mini- 
malist art. 

Once you’ve moved objects where you 
want them, you can add or change labels. 
There are two ways to approach writing in 
a Paint file. One is to write in a Windows 
Write or Microsoft Word file and then copy 
and paste the text into the Paint file. 1 


fa 


found this method to be faster because 
writing in Paint takes a lot more time. Af- 
ter you’ ve written your titles or labels, it is 
a simple cut-and-paste operation to bring 
them into Paint. 

When you have pasted text into a Paint 
file, you can drag it around on the canvas 
to the right position. Before you click off 
the selection rectangle that is around it, 
you can also change the text to suit your 
design and layout. There are eight differ- 
ent font selections, which include Courier, 
Times Roman, Helvetica and Script. You 
can change the font size from 6 to 84 with 
25 selections in between. And then you 
can change the font style by using bold, 
outline, strikeout, underline, or italic. You 
have to be careful not to click off the selec- 
tion outline until you're pretty sure you 
have what you want because once you do, 
those selections can’t be changed. 

If you write text in the Paint file, you 
can set up the style, font, and font size be- 
fore you begin. When you're done, you 
can still change those selections if you do it 
before any other operation. Once you do 
something else, you can change text only 
by erasing it and starting over again. Bear 
in mind that text will not wrap around in 
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Windows Paint offers 36 fill patterns for drawings. They can be poured into a shape or spray- 
painted in. Pie charts can be exploded or their parts rearranged using the '‘selection net’’ pictured 


at the top of the screen. 


Paint—one line at a time is all you get. 

In addition to moving objects and add- 
ing text, you put boxes or circles around 
images or add fill patterns for shading. If 
you want to tempt the artistic fates, you 
can even do some freehand—or should we 
say free-mouse—drawing. The basic 
drawing tools are the pencil and the brush. 
The pencil line is a thin line that can't be 
changed except to choose one of the grid 
selections on the option menu. No grid 
means you can draw curves with only the 
slightest serrations on the edges, whereas 
choosing the Coarse Grid option restricts 
you to straight lines about “% inch long, 
making curves almost impossible and cer- 
tainly ungainly. 


BRUSHES AND FILL PATTERNS 
There are four different brush sizes, but the 
finest paints a line that is still thicker than 
the pencil line. You also have a selection 
of brush shapes, from little boxes to circles 
or lines at various angles. In addition to us- 
ing the two drawing implements, you can 
oreale shapes. Yiour chuioes inchede line 

rectangle, circle, oval, hexagon, triangle, 
and two types of curved lines. The shapes 
can be drawn as empty outlines or as filled- 
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in pattems. The outlines of the shapes or 
the lines can be drawn in four thicknesses. 

There are 36 different fill patterns. Nat- 
urally, one of these is black so that you can 
produce solid shapes. The pattems can be 
added to shapes later either with the fill 
tool, which pours the pattern into the 
shape, or with the air brush tool, which 
adds the pattern in little circular puffs that 
will build up to the whole fill pattem if you 
keep clicking the mouse to spray an area 
thoroughly. 

When your image is more or less com- 
plete, you can do detailed editing to clean 
up any unwanted edges or shakiness in 
your brush stroke. There is an eraser for 
large-scale errors, but you can't do fine 
work with it—partly because you need to 
enlarge the bits to see what you’re doing 
and partly because the eraser is a little rect- 
angle and thus is a poor tool for working 
with curves. To enlarge a portion of an im- 
age or text, you point and click the pencil 
to the area you want and then use the Zoom 
In option. This blows up a small section of 
the oriage so youcan work wilh the indi- 
vidual bits, which are now %-inch 
squares. If you place the pencil tip on a bit 
and then click, it will disappear. If you put 


JUNE 9, 


the pencil tip anywhere else on the white 
canvas and click, you will produce a black 
bit. Once you’ ve finished touching up the 
image and text you’re done. The final re- 
sult can then be printed or cut and pasted 
down into another file in a Windows appli- 
cation, The disconcerting part of the pro- 
cess is that the end result still depends 
somewhat on your drawing ability and taste 
in design. No program will automatically 
improve these; for that, go to design school. 
—Henry Fersko-Weiss 


Windows Spell 


A spelling checker is about as basic as you 
can get. But if you’re phonetically deaf, it 
can be a wonderful utility program to have. 
Windows Spell does its basic job very well. 
It comes with a 65,000-root-word dictio- 
nary, which produces 130,000 word 
forms, making it one of the largest soft- 
ware dictionaries around. You can also 
create user dictionaries of limitless size. 
Moreover, it has one exceptional advan- 
tage if you are a dedicated Microsoft Win- 
dows user: it is the only spelling checking 
program that will run under Windows—at 
least for the present. Because it does nin 
under Windows, you can spell-check any 
type of Windows file, from a Write file or 
Filer file, to even a Paint file. 

Getting the program to work with Win- 
dows is simply a matter of copying the files 
on the single program disk into the Win- 
dows directory on your hard disk. Two 
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Windows Spell 
Palantir Software 
12777 Jones Rd., #100 
Houston, TX 77070 
(713) 955-8880 
List Price: $79.95 
Requires: 128K RAM 
in addition to the 256K 
RAM needed to run Microsoft Windows 
(512K 1s recommended), two disk dnves, 
graphics adapter card, DOS 2.0 or later. 
In Short: Windows Spell has a large dictio- 
nary and is quite fast. 11 is the only spelling 
checker that works with Microsoft Windows 
Not copy protected. 
CIRCLE 680 ON READER SERVICE CARD 
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IMS-286 


10 MEGAHERTZ 


$1035 











































Base System 
© Intel 80286 processor running at1OMHz, ¢ Dual diskette drive/fixed disk controller 
switch selectable to6MHz e Enhanced, 101-key keyboard 
* Phoenix BIOS * Clock-calendar with battery backup 
© 640KB RAMexpandabke to 1MB on © 200-watt power supply 
system board © Illustrated installation and 
* 1.2MB diskette drive operations manual 
10MHz, 10MHz, 
MonoGraphic System. $ 1 245 EGA Color System. $ 1 645 
© High resolution monochrome graphics adapter card * Enhanced graphics adapter video card 
© 12” high-resolution flat screen display © 14° highresolution EGA color monitor 
© Intel 80286 running at 1OMHz ® Intel 80286 running at lOMHz 
© 6to 10MHz switchable clock speed * 6to lOMHzswitchable clock speed 
© Phoenix BIOS © Phoenix BIOS 
© 640KB RAM up to IMBonmotherboard © 640KB RAM up to 1MB on motherboard 
© 1,.2MB floppy drive © 1.2MB floppy drive 
© Dual floppy/hard disk controller © Dual floppy /hard disk controller 
© Enhanced, 101-key keyboard © Enhanced, 101-key keyboard 
© Clock/calendarwith battery back-up ® Clock/calendar with battery back-up 
© 200 watt powersupply © 200 watt powersupply 
10MHz, 42MB 10MHz, 42MB 
MonoGraphic System. $1 845 EGA Color System. $ 2245 
© 10MHz monographic system featured above, plus: © EGA color system featured above, plus: 
© 42MB fast access (28ms) MiniScribe hard disk © 42MB fast access {28ms) MiniScribe hard disk 
© SpeedStor partitioning software © SpeedStor partitioning software 
10MHz, 7OMB 10MHz, 7OMB 
MonoGraphic System. $2 145 EGA Color System. $2545 
© 10MHz monographic system featured above, plus: © EGA color system featured above, plus: 
© 70MB fast access (28ms) MiniScribe hard disk © 70MB fast access (28ms} MiniScribe harddisk 
© SpeedStor partitioning software ® SpeedStor partitioning software 
Memory and Floppy Drive 
Math Coprocessors 360KBor 1.2MB diskette drive toenhance 
120ns 256K Chips, nine chips perset...$35 your IMS-286 
Intel 80287-8 math coprocessor. $269 300KB...$99 1.2MB...$109 


AT I/OBoard 


Communications support: one serial and one 
parallel port...$75 


AT Multifunction Card 


OK expandable to2MB, serial port, parallel 
port, game port...$159 


Z 1200 Baud 
a External Modem 
Auto answer, autodial, auto voice/data 
switching. .$125 
Modem cable...$25 








Soe come with a one-year warranty, one year of free technical phone support, and a 
> day money-back guarantee. We do not charge you for UPS ground shipping within the 
continental United States, or for buying with your credit card. Intelligent Micro Systems is The 
. Intelligent Choice. 
Texas residents please add 7% % sales tax 


Cr ; “e INTELLIGENT BUYERS shop for superior products and superior value. All of our 





IMS-88 


10 MEGAHERTZ 


$549 


Base System 


®* Intel 8088-1 processor running at 10MHz, ® Floppy disk controller 
selectable to6MHz © AT-stylekeyboard 
*® 640KB RAM © 150-watt power supply 
© 360KB diskette drive © Iustrated installation and operations manual 






10MHz, 

MonoGraphic System. $ 759 
© High resolution monochrome graphics adapter card 
* 12” high-resolution, flat screen display 

© Intel 8088-1 processor running at 1OMHz 

® 6to10MHz switchable clock speed 

* 640KBRAM 

© 360KB floppy drive 

© Floppy disk controller 

* AT-style keyboard 

® 150-watt power supply 


10MHz, 20MB 

MonoGraphic System. $ 1049 

© Same monographicsystem featured above, plus: 

© Reliable 20MB MiniScribe hard disk system 
with Western Digital controller 


10MHz, 30MB 
MonoGraphic System. $1099 
° por lrage ys psc ay above, plus: 





© Reliable 30MB MiniScribe hard disk system with © Reliable 30MB MiniScribe hard disk system with 
Western Digital RLL controller Western Digital RLL controller 
Floppy Drive 1200 Baud 
360KB floppy drive toenhance your Internal Modem 
IMS-88...$99 1200 Baud internal modem for 


To Order Call Toll Free: 


800-247-3084 


For Product Information 
& In Texas Call: 
512-250-8271 


10MHz, 
EGA Color System, $1 159 


© Enhanced graphics adapter video card 

© 14” high-resolution, EGA color monitor 
© Intel 8088-1 processor running at 1OMHz 
® 6to. 10MHz switchable clock speed 

© 640KBRAM 

* 360KB floppy drive 

© Floppy disk controller 

© AT-style keyboard 

© 150-watt power supply 


10MHz, 20MB 
EGA Color System. $1449 


© Same EGA color system featured above, plus: 
® Reliable 20MB MiniScribe hard disk system with 
Western Digital controller 


10MHz, 30MB 
EGA Color System. $1499 


© Same EGA color system featured above, plus: 
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— Micro Sysiems 


1633 Babcock Suite 424 San Antonin Tx 78229 





@ WINDOWS APPLICATIONS 


files, SPELL.EXE, and SPELL.LEX, 
will appear in the MS-DOS Executive 
menu. To start the program, you can either 
point and double click with a mouse, or 
simply highlight the .EXE file and hit the 
Enter key. 

As with all Windows applications, the 
work area on the screen is like a blank 
sheet of white paper (if you’re using a col- 
or monitor—and you should be). The title 
bar tells you that you're in the Spell pro- 
gram, and next to it is the name of the file. 
The menu bar has four sets of operating 
menus in addition to the usual Windows 
system menu. The system menu is the 
same for all Windows applications. It en- 
ables you to manipulate the window in 
which the program is running. If you 
choose the Icon option, the Spell window 
will vanish and the picture of a dictionary 
will appear in the icon area at the bottom of 
the screen. The same thing can be accom- 
plished by pointing at the blue area of the 
title bar with the mouse and double click- 
ing. The nice thing about turning the Spell 
program into an icon is that you can quick- 
ly reactivate it as a window, or by using a 
‘thot key’’ combination you can invoke a 
small keyboard-entry window that will let 


There is no operational advantage to 
having several user dictionaries unless one 
or more of the dictionaries gets very large. 
Then verification and correction routines 
may be speeded up by restricting the sup- 


plementary dictionary to a particular sub- 
ject area or user. 

As you spell-check a file, the program 
will highlight the words it can’t recognize, 
showing you the surrounding sentences as 





you check the spelling of a word or a whole 
series of words while you’re working on a 
document. 

To spell-check a file, the program uses 
look-up routines based on the morphologi- 
cal components of a word (a morpheme is 
the smallest meaningful unit of a word). It 
does not rely on prefixes and suffixes, 
which could lead to accepting combina- 
tions that aren’t words. The main dictio- 
nary in the program comes from SoftArts 
(as do the look-up and correction routines) 
and is used by Microsoft, MicroPro, 
Samna, Lifetree, Software Publishing, 
and other publishers of standalone spelling | 
checkers. Besides the main dictionary, 
you can have a user dictionary as a supple- 
mentary source. The ability to create user 
dictionaries makes the program conve- 
nient if more than one person is using it be- 
cause everyone can have his own dictio- 





nary with words he has entered. The user | 
dictionaries can also be tied to subject ar- 
eas, hence you could have a dictionary 
with computer terms and proper names, | 
one with financial terms and names of all 
the Fortune 1000 companies, and so on. 


MS-DOS Executive 


anagement, guest relations or service 
p things like knowing a patients nane and 
beings and not as a diagnosis," says Helton. 


nagenent. "It 
‘ani ly--knowing 
h. Tied closely bsues is the tremendous shortage in nurses. Thig 
ree pron i today, and one that will 
pparently get a lot worse before it gets better. “The present nursing shortage 
began about a year ago," Melton relates. “It began in select geographic areas, 
but today the shortage has hit every part of the Leet and every type of 
ealth care setting. We had a significant shortage in the 1979-1982 tine frane, 
hut this one will be worse and longer." One of the reasons it will be longer is 


The pull-down Action menu shows your initial choices when Windows Spell has encountered a 
misspelled word. The Search function displays alternative spellings. 


HS-BOS Executive 


: Spell - "burdenig" approaches. This involves the use of part 
+4 Staff nurses tine to go to school if that 
“{ Accept, )jk in weekend work assignments. So, instead 
“Se Mit be every third one of this 
»| happy and not over i then which 
timers cone fron the nurses with snall 
11 tine positions. Such wonen nay work for 


The dialog box offers three choices: Accept replaces the word misspelling, Remember performs a 
global replacement, and Learn adds the word to the program’ s vocabulary. 
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PROBLEM: The more experience your hard disk has, 


the harder it has to work. 
THE SOFTLOGIC SOLUTION: Disk Optimizer” 


Your hard disk will run faster when it's 
not chasing around after files. 


| Remember the old days when your hard 
drive was new? Remember that smooth, fast, 

slick performance? Those quick retrievals, 

rapid saves, lightning-like database sorts? 

Well ever since, DOS has been doing its 
best to slow your hard drive down. Not 
by slowing down the motor, but by 
breaking your files up into pieces. 
Storing different chunks in different 
pee Data files, » OVET- 

lays and batches that started out 
in one seamless piece are now 
scattered all over. 

Loading is slower. 

Sorting is slower. 
Retrieving, backing-up. 
j Everything takes longer because 

your disk has to work harder. 

Problem is, it’s something that happens so 
gradually you may not notice the difference. 
At least, not until you see the dramatic 
improvement after using Disk Optimizer. 





| File fragmentation—It's a problem 
you can see. 


Watch your hard drive the next rime it 
reads or writes a file. Each “blip” of the LED 
means the drive-head is moving to another 

| place on the disk—either to pick up or lay 
down another chunk of data. 

And the truth is, head movement takes 
time. Far more time than actual reading and 
writing. What's worse, all this head move- 


ment causes extra wear and tear that can 
shorten the life of your drive. 


Disk Optimizer—Tunes up your disk 
by cleaning up your files. 


Disk Optimizer works by finding all the 
scattered pieces of your files and putting them 










back together where they belong. Next time 
your drive reads La just one place 
to 


SE And the results are often 
: dramatic. Reading and writing 
times may be cut by as much as 
two thirds. Database sorts that 
used to take hundreds of head 
moves now proceed quickly and 
efficiently. And since head move- 
ment is now at an absolute mini- 
mum, your disk drive will lead 
a longer, more productive life. 


RETRIEVAL 
TIME 


Before you optimize, you'll probably 
want to analyze. So Disk Optimizer 
shows you, in percentages, how much 

fragmentation has taken place—on the 
entire disk, in individual 
directories, or for groups of 
files you specify using global 
or wildcard names. 


Analyze, scrutinize, optimize. 


even better than before. Not only will it 
optimize your disks in far less time than it 
used to, but it actually speeds up retrievals 
even more by letting you give priority treat- 
ment to your most used files, like programs 
and batches. 

When you think about it, it’s simple. 
The longer you own your hard drive, the 
More you come to depend on it. But the 
longer you wait to get Disk Optimizer, the 
less performance you'll get. 

Use it just once and discover what thou- 
sands of satisfied PC users already know— 
$59.95° is a small price to pay to restore 
the speed and performance you count on. 

See Disk Optimizer at better computer 
dealers everywhere, or order today by call- 
ing SoftLogic Solutions at 800-272- 
(603-627-9900 in NH). Or mail the cou- 
pon below. 


Plus, there’s built-in data 


security that lets you assign 
passwords to as many files or 
file groups as you want. 

And the File Peeker gives 
you an inside look at the 
structure of files. it’s a great 
way for non- ammers to 
learn more about computers, 
and a powerful tool for 
professionals who want to 
analyze the contents of their 
disks. 


Get your hard disk back in 


shape —with new im 
Version 2.0 


Hard to believe, but new 


Disk Optimizer Version 2.0 is 


YES! Please send me _______ copies of Disk 
Optimizer at just $59.95° each (not copy protected). 


Name. 














| 

| 
Company | 
Address. | 
City State Zip | 
Check Enclosed D VISAO) MCO AMEX) 
Card # __—Exp. Date | 
Signature | 
SoftLogic Solutions, Inc. 
One Perimeter Road | 
Manchester, NH 03103 SA?AAE SAAT 
800-272-9900 SOLUTIONS | 


(603-627-9900 in NH 


Call today:800-272-9900: 


*plus $5.00 shipping and handling. 
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@ WINDOWS APPLICATIONS 


= Since Windows Spell 
has a large dictionary and 


is fast, it’s an excellent 
utility to have if you’re 
using any Windows 
application. 


well. You have four initial choices: Ac- 
cept, which indicates that only that particu- 
lar occurrence of the word is correct; Re- 
member, which means the word will be 
accepted as is for the rest of the document, 
Learn, which makes the word a permanent 
addition to the user dictionary you’re in; 
and Search, which locates alternative 
spellings of the word in question. In word 
| searches, the program considers transposi- 
tions of letters, and phonetically similar 
words, and it even checks for typos that 


, counters a word that it doesn’t know. Then 
you just call up the Spell window and cor- 
rect it. When you are done with that word, 
the Spell window vanishes, and you are 
right back in the document you left. But, 
running the program in background like 
this is useful only if the document is quite 
large; otherwise it works too fast for you to 
get anything done between word checks. 

Once you've done a word search, you 
can either pick one of the given choices or 
type in a new choice. At this point you 
have the same options you had initially: 
Accept, Remember, or Learn. Besides 
spell-checking a document file, you can 
work within the Windows clipboard. This 
is great if you’ve already spell-checked a 
file and are now adding a section from an- 
other document that wasn’t spell-checked. 
Instead of having to spell-check an entire 
file, you can work with just the piece that 
was Cut out. 

Since Windows Spell has a large dictio- 
nary at its foundation and is fast, it’s an ex- 
cellent utility to have if you're using any 
Windows application. My only question is, 
‘*When is Palantir Software going to come 
out with a thesaurus?”’ And wouldn’t it be 





might have occurred by hitting adjacent 
keys. For example, if you typed wirk, in- 
stead of work, the program’s correction 
routine would suggest a list of words that 
includes: work, whir, whirl, and wisk. The 
first and last of these choices would be the 
right word if you had hit a nearby key. 
Whir is a phonetic stab at the right word, 
and whirl, might have been the right 
choice considering both phonetics and the 
close proximity of the & and / keys. 
Sometimes the rationale behind the 
search choices is a mystery. For instance, 
if you misspelled correction by typing 
crrection, a search would tum up only one 
choice: cremation. But if you misspelled 
the same word by typing corection, you 
get nine choices—the first one would be 


correction, and not one of them would be | 


cremation. 

The program performs its verifications 
and correction searches very rapidly. I 
never had an uncomfortably long wait. In 
addition, by using the program iconically, 
you can spell-check very long documents 
while you're working on something else. 
The picture of the dictionary in the icon 


nice if someone invented a grammar 
checker!—Henry Fersko-Weiss 


Windows Write 

Windows Write comes bundled with Mi- 
crosoft Windows to give users something 
to do with Windows once it’s installed. Be- 
cause it’s a giveaway product, it isn’t so- 
phisticated. Nonetheless it is a good, sim- 
ple word processor that’s on a par with 
PFS: Write. 

With Write you can do all the basic edit- 
ing and formatting of a text document. 
There are even a few extras: a search fea- 
ture, a change feature, and a pop-up ruler 


for measuring margins. But there’s no | 


style sheet or outliner, you can’t get multi- 
ple columns, and you can’t do indexing, a 
table of contents, or footnotes. 

Most document editing can be done by 


deleting, inserting, and moving text. Write | 


performs these tasks with alacrity. One of 
the reasons for this is the tremendous range 
of cursor movements that are available 
with either the mouse or the keyboard. A 


combination of the two makes for very | 





area flashes every time the program en- 


P 


swift positioning. You can move the cur- 
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Tay Windows Write 





Microsoft Corp. 

16011 NE 36th Way 

Box 97017 

Redmond, WA 98009 

(800) 426-9400 

(206) 882-8080 

List Price: $99 (bundled 
with Microsoft Windows). 
Requires: 320K RAM (512K is recom- 
mended if you're going to run more than one 
application at a time in Windows), two floppy 
disk drives, graphics adapter card, DOS 2.0 
or later. 
In Short: Windows Write comes bundled 
with Windows. Although it's free, it can per- 
form a full complement of basic editing and 
formatting procedures. il abe: import 
graphics and spreadsheet data from 
programs. Not copy protected. ! 
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sor by pointing to any space on the screen 
and clicking with the mouse, or you can 
jump around from word to word or from 
top to bottom of the document with combi- 
nations of the Ctrl and cursor keys or Ctrl- 
Home and Ctrl-End. These same motions 
and others let you easily mark blocks of 
text to be deleted, copied, or moved. 
Because Write is designed specifically 
for Windows, you can take advantage of 
Windows’ ability to split the screen hori- 
zontally or vertically—and more than 
once, if you care to. You can look at two 
files at once, easily jumping back and forth 
to work on them at nearly the same time or 
to cut and paste material between them. 
This is true even when you are working 
with a program that demands the whole 
screen, such as /-2-3 does. The obvious 
Windows advantage is that you can take a 
chart or a graph or even a piece of a spread- 
sheet from a /-2-3 file and paste it down in 








| a Write document. The same goes for a 


Paint file and most other MS-DOS pro- 
grams. All of the editing functions can eas- 
ily be carried out from the keyboard with- 
out using the pull-down menus. 

In a word processing application, it’s 
nice to keep your hands on the keyboard 
and your eyes on the copy. Besides the 
practical advaniase of working this wav. it 
just seems faster than using menus. Take 
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PROBLEM: Handling your need for more megabytes, 
without spending megabucks on a new drive. 


THESOFTLOGIC SOLUTION: Cubit™ 


Now get up to twice the capacity from 
all your storage media. 


You know what happens. The more you use 
your computer, the more informarion you 
create. And the faster you fill up your disk. 

The IOMB drive that once seemed enor- 
mous is now jammed with important 
files. That 20MB that should have / 
lasted years is crowded ina / 
matter of months. 


Of course you could keep & 
buying bigger hard drives. | 


Or you could get Cubit and f 
get the maximum storage 

space from the drives you 
already have. 


What is Cubit? 


Inbrief, Cubit is an advanced software tool 
that automatically reduces the number of 
bytes required to store a file, then converts the 
file back to its original size when retrieved. 
Some programmers call this effect “data 
compression,’ others, “disk expansion.” Either 
way, the result is the same. 

Here's how it works. When Cubit com- 
presses a file, it first compares each word to its 
massive English word dictionary. Words that 
match are reduced to a predetermined code of 
just one, two or three bytes each. It then saves 
the abbreviated version to disk. Decompres- 
sion works just the opposite. 

To accommodate other words and symbols, 
Cubit uses two more compression techniques. 
One assigns new, shorter codes to unusual 
words. Another compresses according to the 
frequency of character strings in non-text data. 
So no matter what kind of files you create, 
Cubit ensures maximum space savings. 

Best of all, you'll be using the same fast, 
reliable data compression techniques used 
on mainframe computers for decades. 





How much disk space will you save? 
Because the vast majority of data created 
on PC's is standard ASCIE text—letters, 
numbers and other English 
language symbols—we've 
optimized Cubit for word 
processing and database 
files. With these, you'll get a 
minimum of 50% expansion on 
up toa full 100% or more. 

At the same time, you can 
expect a significant 30% to 
50% improvement with 

other kinds of data. Including 
spreadsheet files, program code, 
graph and image files,even binary 


data. 


And Cubit works just as well 
with floppies and tape cassettes as it 


does with hard disk drives. 


Run Cubit where you want, 


when you want. 


Maybe you'll want to use Cubic 
for all your files, or maybe just | 
some. So Cubit lets you specify | 
exactly which files to work on 
and which ones to leave alone. | 

In RAM resident mode, 

Cubit works quickly and | 
invisibly, compressing and 
decompressing right from | 
within any program you run. 

Or use Cubit’s powerful file | 
management mode. It supports 
wild-card and global file names, | 
and addresses sub-directories 

up to thirty levels deep. | 


Save time and money, as well 
as disk space. 


A compressed file is a smaller 
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take less rime, as well as less space. And 
communicating compressed files means 
significant savings on phone line charges. 

Any way you look at it, Cubit will pay 
for itself in no time. 


So why buy a bigger drive 
when you can have smaller files? 


Cubic is already saving time, trouble 
and money for thousands of PC users 
nationwide —by giving them up to twice 
the storage capacity fromall their mag- 
netic media. And all for just $49.95*° -a 
mere fraction of the cost and bother that 
come with a bigger hard drive. 

Look for Cubit at better computer deal- 
ers everywhere. Or order from SoftLogic 
Solutions by calling 800-272-9900 (603- 
627-9900 in NH). Or mail the coupon 
below. 


& Cubit 499" 





YES! Please send me —______ copies of Cubit at 
just $49.95" each (not copy protected). 

Name. 

Company. 

Add 

City. State/Zip 


Check Enclosed OD VISAQ) MCO AMEXO 
Card # 


Exp. Date______ 





Signatu 
SoftLogic Solutions, Inc. 

anchester, —_——S 
800-272-9900 SOLUTIONS 


(603-627-9900 in NH) 


| Call today:800-272-9900 


file. So with Cubit, back-ups = LL 





SS ee ed 


*plus $5.00 shipping and handling. 
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cutting and pasting as an example. Once 
you’ve marked the text to be cut, all youdo 
is press the F2 key. To paste that text back 
in the document, you position the cursor 
where you want it to start and simply press 


the Ins key. The Ins key is also used for 
copying text. The same operations could 
have been accomplished—but more slow- 
ly—by using the Edit menu and highlight- 
ing the Cut, Paste and Copy commands. 


jWrite - PC-WRITE DOC 


Have Picture aie ‘he ead) 
| Size fi Picture SS} seiner fortes 
margins. But there’ a) style sheet or aati, you can't 
seiiicihclias ood Varent & inednie ele of 
contents or footnotes. 


Post editing of ducuwents can be done ty deleting, | 
inserting and moving text. Write performs these tasks with 
alacrity. One of the reasons for this is the tremendous 
range of cursor movements that are available with either the 
pouse or the keyboard. And a combination of the two makes 
for very swift positionang. You can rove the cursor by 
pointing to any space on the screen and clicking with the 
mouse, or you can jump around from vord to word, or top to 


This Windows Write file has text marked to be moved and the pull-down Edit menu shawing the 
Cut and Copy options. Editing tasks are een ed aehy and smoothly. 


__ Underline 
Superscripl. 
Subscript 


Processor on a par with! 


With Write you can do a 
of a text document. The 


feature, a change feat V4. Courier 


2. Elite 
3. Proportional 


Reduce Font 
Enlarge Font F180 [ 


contents or footnotes. | 
Vrost editing of dadimen 


Caitiel ald aS afiecoeren cee meth 
mouse, or you can juap around from vord to word, or top to 


Shown here is the Windows Write ates per menu = the Underline option highlighted. 
The character menu offers different type styles and sizes that can be combined in a document. 
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WHEN TO MOUSE Talking about 
speed and the best way to perform editing 
operations brings us to a consideration of 
the mouse. You can, of course, position 
the cursor and mark text with the mouse; 


| and sometimes marking with the mouse is 
| faster than with the keyboard—when 


marking a long paragraph, for example. 
But if you’re typing a report, taking your 
hands off the keyboard to reach for the 
mouse can slow you down. You have to 
reposition yourself to start up again. 

If you choose the mouse for marking, 
you may find it more convenient to use it 
for the whole operation. However, cutting 
and pasting are much faster when done 
from the keyboard, while repositioning the 
cursor is often faster with the mouse. 

In the end you will probably find some 
combination of the keyboard and the 
mouse that suits you best. Neither is better 
on its own. I found that for on-the-fly edit- 
ing I like to use the keyboard alone. If I’m 
editing a document after it’s done, I tend to 
rely on the mouse more and use the key- 
board for just those operations it’s clearly 
better at—like deleting and inserting text. 
Large document changes and formatting 
are usually done better with the mouse. 

Some of the formatting commands are 
activated from dialog boxes that pop up on 
the screen. It’s much easier to use the 
mouse with these commands because you 
get used to where they will appear and you 
can position the mouse arrow to anticipate 
the spot you need to click on, saving time. 

As easy as the mouse may make some 
Operations, you can still use Write without 
one. I worked from just the keyboard for 
weeks before I got a mouse and never 
missed it. As a matter of fact, for those of 
us accustomed to the keyboard as an inter- 
face device, skimming along the surface of 
text by sliding a mouse across a 9- by 7%- 
inch metal board can be very awkward. 


COMMANDS AND FORMATTING 
One of the nicer extras in Write is the 
Change command. It sits under the Search 
menu heading. If you have to find and 
change a word (such as the name of a per- 
son of company) in many places in a docu- 
ment, this command is very handy. When 
you select from the menu, you get a dialog 
box in which you enter the word to find 
and what to change it to. Within the same 
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Easier Than Pie 


Introducing Windows GRAPH: Now the most powerful 
business charting program is also the easiest to use. 












hoosing a charting package for 

your business used to be a com- 
promise. Software either required 
a degree in mathematics or 
lacked the features to get the 
job done. But now, with Win- 
dows GRAPH, your ideas 
are no longer pie in the sky. 


With Windows GRAPH, you 
can create charts and graphs 
with the click of a button, 
Create area, bar, column, line, 
pie, exploded pie, scatter, 
combination, and table graphs. 
Enter data directly into GRAPH's 
worksheet or tum spreadsheet data 
into stunning two- and three-dimensional 
color graphics. And GRAPH is so powerful that 
you can create an unlimited variety of charts and an 

unlimited number of charts per page. Then you can combine 
and enhance them using GRAPH's free-form drawing and text 
capabilities. The result: clear, crisp, accurate graphs, 


Windows GRAPH is unprecedented in power and ease. Novice 
users can begin immediately loading data from existing spread- 
sheets sucb as 1-2-3, Multiplan, and Visicalc, and selecting 
default chart types from menus. Experienced users can exercise 
complete interactive control over customization and layout of 
charts, drawings, and text. 


And with Windows GRAPH, you can create advanced scientific 
and business graphs such as log-log and semi-log variations, as 
well as linear, exponential, and logarithmic regressions. Even 
“hot-link” your graphs to another application for instant access 
to real-time data. 


Windows GRAPH is compatible with 
Microsoft Windows, so you can 

take advantage of “state of the 
art” hardware and other 
Windows-compatible appli- 
cations, such as Aldus’ 
PageMaker, Microsoft 
Windows Write, Micro- 
grafx In*a*Vision, and 
Windows DRAW. 


Micrografx is a proven 
innovator of PC-based 
graphics products. We are 
dedicated to developing the 
best software products available, 
putting the latest technology at your 
fingertips. And Micrografx’ award-winning 
software products always put the customer first, 
combining what the critics call “the most powerful” 

and “the easiest to use" graphics products on the market. 


The complete family of Micrografx products: Windows DRAW, 
rated as the best free-form graphics program, In*a*Vision, a 
powerful yet easy-to-use CAD system; Windows ClipArt, a 
collection of 1000-plus handcrafted artistic images; and Windows 
CONVERT, a graphics conversion utility for AuloCAD and other 
programs. 


For additional information about putting Windows GRAPH, or 
any Micrografx product, to work for you, call your local author- 
ized dealer, or contact Micrografx, toll-free, at 1-800-272-DRAW 
(in Texas, call 214-234-1769, Telex: 650309-3890) or write to 
Micrografx, Inc., 1820 North Greenville Ave., Richardson, Texas 
75081. Order today and watch your (and our) competition 
scramble for a piece of the pie. 





MICROGRAFX 


FO Nic oe Nice Line Te 





Windows GRAPH is compatible with 
Windows DRAW and Windows ClipArt. 


The following tisnng @ 


The Picture of Success 








Windows GRAPH gives users complete 
control over every aspect of a graph. 


Urademark seferemz, inctedmg reputered and unregeicred trademarks, for janes ted: Incas Vinon, Windows Saatpalabdoe Minton < CONVERT. Windows DRAW, Windows GRAPH, Micrografn, art pots etd Aldus 
‘Corporation, Microsoft Windows, Windows Wrue, vMulpan Microsoft Corporsten, AutoCAD, beers Inc . t-2-3, Visecale, Lotus 987 Micregrafs, inc. 


CIRCLE 342 ON READER SERVICE CARD 





Your personal computer Images can now be shared by 
projecting them onto a wall or screen. 


Until now, the only effective wey to share computer date with e room full ot 
interested people wes to use en expensive lerge screen CRT. Now, with your 
personel computer, a stenderd overheed projector and a Telex MagnaByte™ 
Electronic Imager your deta is no longer confined to the few squere inches 
ot a displey screen. 


The MegneByte system consists of e translucent LCD "'palette’’* which fits 
on the top of en overheed projector, en interface cerd to insert into the per- 
sonal computer and a remote contro!. The MagnaByte system does not re- 
quire any edditional hardware or softwere investment to operate. Just turn on 
your computer, tocus the overheed projector and you're reedy to present. It's 
compatible with IBM's PC/XT/AT, the Apple I! family including the GS series 
and systems competible with IBM such as Telex's Intelligent Workstetions. 
MagnaByte comes complete with e program created in English, German, French 
and Spanish designed to help ou easily capture and assemble PC information 
onto your own presentation disc. 

For more intormation and the neme ot a dealer neer you, phone or write to: 
Telex Communications, Inc., 


9600 Aldrich Ave. So. ~_—==lc=— ao 

Minneapolis, MN 55420 I Ee I eE xX 
® 

MURR: ———— a Fo 











* Palette pricing 
Starts at under 
$900 (USA) 


4 | 
Call Toll Free 1-800-328-5727, Extension 8812 
In Minnesota Call 1-800-742-5685, Extension 8812 
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dialog box you can choose the Change All 
command, which will automatically find 
and change every occurrence of the word. 

When it comes to formatting, Write of- 
fers you a number of choices in fonts and 
font sizes. The fonts provided with Win- 
dows are Courier, Helvetice, and Times 
Roman. Courier is a fixed-space font; the 
other two are proportional-space fonts. 
The complete font selection depends on 
the printer you have. If you’re using a La- 
serjet printer, for example, you get what- 
ever fonts come with it. However, some 
printer fonts do not have screen equiva- 
lents, so they share one. 

Write lets you put headers and footers 
on every page of a document, but you will 
not see them until the document is printed. 
You can control the distance the header or 
footer is from the top or bottom of the page 
and decide if it’s to start on the first page. 
Other formatting options are setting tabs— 
if you have a mouse this can be done with 
the pop-up ruler—and setting the left, 
right, top, and bottom margins. You can 
also automatically indent paragraphs, 
change the line spacing, center the text, or 
| justify it (left, right, or both). 

One of the nicest features of Write is 
really endemic to Windows. That is the 
ability to import graphics or spreadsheets 
from another program. For example, if 
you want e bar chart you’ve created in 
1-2-3, you would mun the program, get the 
chart up on the screen, and then press Alt- 
PrtSc. The whole image will be saved and 
inverted from white on black to black on 
white. When you go to your Write file, you 
just press paste and there it is. 

Write may be basic, but if you don’t 
need to do fancy word processing it may be 
all you really need. In combination with 
Windows Paint, another Windows freebie, 
you can even create reports with graphics 
and text styling. 

Sometimes old sayings can be wrong: 
in this case, you get a lot more than you 
pay for —Henry Fersko-Weiss 





Henry Fersko-Weiss is a writer based in 
New York City. Bill Machrone is editor of 
PC Magazine. Charles Petzold is a con- 
tributing editor of PC Magazine. B. G. 
Waldman is a systems consultant based in 
Gloucester, Massachusetts. William G. 
Wong is director, PC Labs. 
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PALANTIR. 


For a Better Look at Microsoft’ Windows. 


PALANTIR 


Windows Filer 





PALANTIR 


Windows inTalk ; 
Desktop Communications 


For IBM.and Compaq. Personal Computers 


Maximize Your Microsoft Windows. Maximize Your Office. 


Palantir unveils 
the most complete 
series of office 
software to make 
the most of your 
Microsoft Windows 
at: 


The Microsoft/Aldus 

Windows/PageMaker 

Desktop Publishing 

Event. 

June 16, 17 In 

New York City 

June 23, 24 In 

Los Angeles 

@ WINDDWS WORD 
PROCESSING 

@ WINDOWS 
SPREADSHEET 

@ WINDDWS 
PAINT/GRAPHICS 
AND MDRE 


With Palantir Software. 





@ Make, save, and file a file fast 

@ Store pictures with text, cut and paste 
@ Create a report, print while you enter 
@ Read and wnite dBASE files 


Receive Microsoft Windows, a mouse and 
Spell at HALF PRICE when you purchase 
Palantir's Windows inTalk and Windows Filer. 
Call 1-800-368-3797 for information. 


| 


Spell check text while you edit another 

J Quick check a word while typing 

@ Check engineering drawings, slides, charts 
and graphics 


WINDOWS inTALK. 


@ Talk to mainframes, minis and PC's 

@ Send/receive graphics and reports across 
the hail or around the worid 

@ Connéct to any information service or 
bulletin board 


cl 








a. 


Lies 
EOPALANTIR 


OF T WeARR 


12777 JONES a SUITE 100, HOUSTON. TEXAS 77070 Ja 








‘Microson is a trademark o! Microsoh Corporation. dBase is a trademark of Ashion- Tate. Talk ia a trademark of Patantr Sofware. Palantw is a trademark ol Palanur Software 
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Introducing 
the Hercules InColor Card. 


Itruns more software at a higher resolution 


than any other color graphics card. 

he Hercules’ InColor™ Card offers resolution monochrome text and 

everything you’d expect froma graphics to programs like 1-2-3" and 
high resolution color graphics card AutoCAD? 
from Hercules — and more. Now the InColor Card gives you 
Compatibility: The InColor Cardis _ thesame high resolution 720x348 
compatible with the thousands ofpro- _ graphicsinuptol6colorsusingan _ 
grams that run on our monochrome IBM’ Enhanced Color Display, multi- 
cards. sync monitor, or equivalent. 


Color: The InColor Card gives color 
capability to Hercules-compatible 
software like 1-2-3° and AutoCAD: 


Resolution: The InColor Card’s resolu- 
tion of 720x348 is the highest of any 
widely supported standard. 


RamFont: The InColor Card has our 
unique RamF ont mode — in color. 
Better graphics. 
Hercules is known for bringing high 





The InColor Card’s RamFont mode gives Lotus 1-2-3 
a pop-up graphics window and lets you view nearly 
twice as much spreadsheet data—all in full color. 


That’s the highest resolution of any 
widely supported graphics standard. 
And no other color graphics card 
allows you to move back and forth 
between color and monochrome sys- 
tems without changing drivers. 
Runs more software. 


All Hercules-compatible text, 
graphics and RamFont software runs 
on the InColor Card in black and 
white, or at least two colors. 

And many popular programs like 
1-2-3, Symphony; AutoCAD and 
Microsoft’ Windows that use graphics 
or RamF ont, run in full color. 


More powerful RamFont. 


RamFont is a new mode developed 
by Hercules that gives your software 
the ability to display multiple fonts at 
lightning fast speeds. 

RamFont transforms advanced 
word processors like Microsoft Word 
from slow to text-mode fast. 

Technical word processors like 
Lotus Manuscript” use RamF ont 


to display onscreen the text you want 
to print. 

Even 1-2-3 uses RamF ont to almost 
double the size of the spreadsheet 
picture. 











And now, with the InColor Card, 
you get an enhanced RamF ont with 
3,072 programmable characters in up 
to16 colors. 

All the way up to 12,288 characters 
in four colors. ; ; 

With the InColor Card’s RamFont, aaa get ie ane nig en rd cay 
no program should run out of speed, now in full color onan IBM Enhanced Color 
color or fonts ever again. ey. 

What the InColor Card 

could mean to your company. Features of the Hercules InColor Card 

The InColor Card allows you torun eee up 
a program in color, and then move toa + 720x348 Hercules graphics in 16 colors 
Hercules Graphics Card Plus and run selected from 64 color palette 
the same program in monochrome. \ eenacaceattenees 

Without changing drivers. ; attributes, up to 12,288 characters in 4colors 

Compatibility between the InColor its bnew Gnkig HRB ae 
Card and our monochrome card allows + Designed for use with the IBM Enhanced 
you to network around one standard — iii euesllisyne manliens) OF 
Hercules. At last your PCs will have + Software diskette includes font editor, 
coe graphics, in color or mono- ; as Bees elualie 

me. e Two year warranty 

Remember, only the InColor Card 
has color-to-monochrome 
compatibility, high resolu- 
tion text and graphics, 
and the power of color 
RamFont. 

Call 1-800-532-0600, or 
1-800-323-0601 in Canada, 

Ext. 504 to find out more 
on how the Hercules 
InColor Card can 
improve your software. 


The New Hercules InColor Card. ' 


Hereules Computer Technology, 2550 Ninth St., Berkeley, CA 94710 Ph: 415 540-6000 Telex; 754063 Fax: 415 540-6621 Trademarks/Owner: Hereutes, InColor, RamFont/Hercules; Lotus, 1-2-3, 
Symphony, Manuseript/Lotus; Microsof/Microsoft, AutoCA D/ AutoDesk; IBM/IBM i 
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To Over 30,000 Installations, 
MultiLink’ \V)= AS Multi-User. 


At over 30,000 sites, as many as one-querter of e million 


users tap into the power of MultiLink® Advanced everydey. 


Since 1983, they've come to rely on our multi-tasking, 
multi-user system for compatibility with their favorite 
software, end the ebillty to share disks, files, printers, 
and programs in a true PC-DOS environment. 

From the lergest of the Fortune 500 to the smallest in 
small business, MultiLink® has provided a cost-effective 
multi-user solution that’s evailable from no one else. 

MuitiLink® Means Cost-Effective Timesharing 
ona PC. MultiLink® Advanced utilizes the principle of 
timesharing by sharing a central PC’s peripherals, files, 
end processor time emong nine users. Up to eight in- 
expensive terminels can be connected to a single non- 
dedicated IBM PC, XT, AT or 100% competible using 
stenderd RS-232 ports. Each terminal effectively emu- 
lates a PC having up to 512K RAM. 

PC-Shadow” Workstatlons, shown below, even heve 
an AT look-alike, as well as work-alike, keyboard, dis- 
play, and seriel port. In edditlon, password-protected 
remote access via modem can be made with either dumb 
terminals or PCs running our terminal emulation software. 


po . MicaltalE tools 
AEM RICE 


verge tat te nae marae eB) THE SOFTWARE LINK 


The Banos Lidl Sl tal ee 


MultiLink® Maans PC-DOS Compatibility with a 
Software-Driven System. Lotus 1-2-3, Symphony, 
WordStar, dBASE III, & Multimate ere just a sampling 
of the wide veriety of PC-DOS software that’s fully 
compatible. 

Our softwere-driven system is also IBM NETBIOS 
compatible, so programs that ere written for IBM's 
Token Ring will run on our multi-user system, as well. 

MultiLink® Maans Multi-User te Laading 
Computer Publications. Whether you read PC Magazine, 
“MultiLink® Advanced delivers on...convenience, speed, 
and flexibllity;’ or infoWorld, “If you want e low-cost 
multiusersystem with up to eight termineis, MultiLink® 
Advanced is worth a serious look’ it becomes clear that 
MultiLink® Advanced fs a formidable contender inthe 
multi-user marketplace. 

See What MultiLink® Can Mean to You. Learn, 
firsthend, how our multi-user system cen benefit your 
compeny. Cell The Softwere Link TODAY for complete 
information end the euthorized dealer nearest you. 
MultiLink® Advanced is $595 and comes witha 
money-back guerantee. 









at 
my 


2 | 


rips 


3577 Parkway Lane, Atlanta, Georgia 20092 Telex 4996147 SWLINK FAX 404/263-6474 
Forthe deslernearest you, CALL: 800/451-LINK in Georgle: 404/448-LINK | 
OEMiint’l Sales: 404/263-1006 Resellers/VARs: 404/448-5465 
Dealer inqulries Invited 
THE SOFTWARE LINK/CANADA CALL: 800/387-0453 
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lustered 
CPUs—diskless workstations 
that are smaller, cheaper, qui- 
eter, and cooler than even the 
LANstation—combine the 
equipment-sharing capabili- 
ties of a typical media-sharing 
LAN with the physical securi- 
ty and centralized economies 
of a minicomputer. More- 
over, each user in the clus- 
tered CPU system has a dedi- 
cated PC’s processor and 
memory. One of the three 
clustered CPU systems we re- 
view here—the Plus4, from 
Alloy Computer Products, the 
Dimension 300, from North- 
Star Computers, and the OA- 
Link, from Our Business Ma- 
chines—may make your 
group’s workload easier to 
handle. 

In the last issue we intro- 
duced the category of diskless 
workstations and reviewed 
six that supply full-scale com- 
puting power in a small pack- 


@ CONNECTIVITY: A CONTINUING SERIES @ 


MAKING 


CONNECTIONS 
lustered 


Systems 


Dedicated and powerful like a PC, 
media-sharing like a LAN, 
secure and economical like a mini, 
the clustered CPU system is also 
easy to use, small, quiet, and 
relatively low-cost. 


FRANK J. DERFLER, JR., 
AND ROBERTO RIVERA 
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age on each person’s desk. 
The LANstations include a 
CPU, RAM, video interface, 
and some I/O ports in a cabi- 
net that tucks comfortably un- 
der the monitor without rais- 
ing it more than a few inches. 
This kind of station has the 
advantages of smaller size, 
less heat, less noise, and im- 
proved security over a stan- 
dard PC with disk drives. 
Most LANstations also have 
lower prices than comparably 
equipped PCs and ATs. 

The clustered CPU sys- 
tem, another type of diskless 
workstation, improves on 
even the LANstation in the ar- 
eas of size, noise, heat, and 
cost. 

The clustered CPU system 
gathers special CPU/ 
RAM/video cards together 
into a single cabinet. Each 
card offers complete dedicat- 
ed PC services to its worksta- 
tion—but without bringing its 





@ CLUSTERED CPU SYSTEMS 


« The monitors and 
keyboards for clustered 
CPU systems are small, 
noiseless, ergonomically 
correct, and relatively 
inexpensive. 


heat, fan noise, or power supply require- 
ments to the workstation’s location. 

The same cabinet that holds the CPU 
cards may hold shared hard disk drives and 
V/O ports, or a nearby AT attached through 
acable that extends the AT’s data bus may 
supply those peripherals. One important 


caveat: if the shared power supply or | 


shared hard disk drive fails in a clustered 
CPU system, everyone on the system loses 
all of his computing power. 

Keyboards and monitors for the clus- 
tered CPU systems are located on the 


desks of individual users. Some worksta- | 


tions for certain brands of clustered CPU 
systems consist of standard PC keyboards 
and display monitors, but other manufac- 
turers’ workstations are specialized termi- 
nal devices. Each workstation is connected 
to a CPU card through one of several dif- 
ferent cable arrangements. 

The monitors and keyboards for clus- 


tered CPU systems are small, noiseless, | 


ergonomically correct, and relatively inex- 
pensive. Usually you can attach a printer 
or a modem to the workstation for local 
printing and communications. 

Clustered CPU systems may mun stan- 
dard networking programs such as No- 
vell’s NetWare. The performance of these 
systems equals or surpasses that of tradi- 
tional media-sharing LANs. In some 
cases, the cluster can be a part of a larger 
LAN using popular network cards, rang- 
ing from AT&T's StarLAN to 3Com's 
EtherLink and IBM's Token-Ring. 

If you are expanding an existing net- 
work or automating a work group for the 
first time, clustered CPU systems can be 
an integrated solution with many advan- 








tages over a grouping of standalone or 
networked PCs. Although the shared sys- 
tems have a couple of common points 
where an equipment failure could have an 
impact on the total network, the same limi- 
tations apply to minicomputers, and the 
threat of these problems hasn't limited the 
use of minis. If you're expanding or inte- 
grating work group computing, you'll 
want to consider clustered CPU systems 
seriously. 


ALLOY COMPUTER 
PRODUCTS INC. 


Alloy Plus4 
The Alloy Plus4 brings four specialized 
PC-Slave cards together into a cabinet 
about the size and shape of a four-slice 
toaster. Like a toaster, this system is hot- 
—not in terms of degrees Fahrenheit, but 
in terms of performance and flexibility. 
The Alloy Plus4 that we tested is a five- 
terminal clustered CPU system with the 
capability for expansion to 16 terminals. 
Each of its remote workstations is an inte- 


| grated device that comes with a tilt/swivel 
screen, a separate keyboard, and an RS- | 


232C connection back to the dedicated 
CPU in the cluster. 

Alloy Computer Products’ Plus4 sys- 
tem consists of the workstation monitor 


| and keyboard, the PC-Slave/16 cards, a 


cabinet for the PC-Slave/16 cards, and a 
connection to a host computer acting as the 
server. Individual PC-Slave/16 cards can 
also be added into open slots in the server. 
Each PC-Slave/16 card is the equivalent of 
acomplete PC with its own NEC V20 pro- 
cessor running at 8 MHz, | megabyte of 
RAM (640K bytes available to DOS), a 
video adapter for either a color/graphics or 
monochrome display, and two serial ports. 

One serial port is used to connect the 
Alloy Plus4 workstation to the PC-Slave 
card, and the other port is used as a stan- 
dard PC serial port, addressed as COM2. 
The ports have different connectors 
(COM2 is a standard DB-25), so they can't 
be easily confused. 

You can start the system by installing 
one or two PC-Slave cards directly in the 
server. When more capacity is needed, 
you can add the Plus4 cabinet. Several 
Plus4 cabinets can be connected into the 
server's bus to create a cluster of clusters. 








This flexibility to start small and increase 
in reasonable steps can be valuable to a 
growing business. 

Since Alloy is well known in the tape 
backup business, it isn’t surprising that the 
Plus4 cabinet includes a cassette tape unit 
able to back up the server's hard disk 
drive. The 40-megabyte tape system uses 
DC-2000 mini data cartridges and is com- 
patible with Novell and MS-DOS 
networking software. This backup cabinet 
also includes the connections to the serv- 
er’s data bus. 

You must place the Plus4 within a few 
feet of the AT-type computer acting as the 
system server. A heavy cable goes from 
the Plus4 cabinet to a card in an expansion 
slot in the server. The server's hard and 
floppy disk drives and I/O ports are shared 
by the CPUs in the Plus4 cabinet, the serv- 
er's CPU, and any other workstations in 


| the system, such as additional PC-Slave 


cards in the server's bus. As is the case 
with any network server, the real factors 
that determine the response time of the net- 
work, as well as the number of worksta- 
tions that the server can support, are the 
applications being run and how the stations 
are used. 

Alloy markets a keyboard and monitor 


EDITOR’S 
CHOICE 


thd FACT FILE 
Alloy Plus? 
Alloy Computer Products Inc. 
100 Pennsylvania Ave. 
Framingham. MA 01701 
(617) 875-6100 
List Price: $5,495, including four PC- 
Slave/16 cards with 1 Mbyte RAM and two 
serial ports each, PCHI host interface card, 
intemal APT 40-Mbyte tape backup unit, 
cabinet for PC-Slave/16 cards, cabling. and 
software; monochrome text monitor and key- 
board, $795; monochrome/graphics momtor 
and keyboard, $995. 
In Short: A fast, flexible five-terminal clus- 
tered CPU system with the capahility for ex- 
pansion to 16 terminals; each of the remote 
workstations is an integrated device with a 
tilyswivel screen, separate keyboard, and 
RS-232C connection back to the dedicated 
CPU in the cluster. The system nuns under 

| NorthStar’s NTNX, Microsoft's MS-Net, or 
Novell's Advanced NetWare. 
GIRCLT 662™0N READER SERVICE CARD. 
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® CLUSTERED CPU SYSTEMS 


fv Alloy Plus4 System Topology 
2 4 (Media: RS-232C Cabie) 


ALLOY PLUS4 


@ NEC ¥20 
CPU cards 

@ Tapo 
backup 
unit 


The Alloy Plus4 system consists of (1) the workstation, which is on RS-232C terminal, (2) the PC- 
Slavett6 CPU cords, (3) a cabinet for these cards, and a data bus connection to on 8086/80286 
computer acting as the server. The cabinet holding the CPU cords olso includes 0 40-megabyte 
tape backup unit that uses DC-2000 minicartridges. The workstation uses a serial port to connect 
to the PC-Slave card using RS-232C cables. You can connect one locol printer to each terminal 
and shared printers to the server. The system runs under (4) Alloy’s NTNX operating system, 
Novell's Advanced NetWare, or software using MS-Nel modules. 


| 
i 


il 


sbateonreccstece.es 


f 


system designed for use with the Plus4, but 
many alternatives are available. The Alloy 
video card and software can support a vari- 
ety of RS-232C-connected terminals, 
such as the DEC VT- 100/200 series, but if 
you are going to run standard PC graphics 
software, you should use a monitor that 
emulates the PC’s screen. 

The Plus4 workstation comes with a 
monochrome display. The monochrome 
monitor does not support high-resolution 
graphics, but it does display all the PC vid- 
eo attributes, including the extended PC 
character set. 

The monitor supports the operation of 
printers at the local workstation since it in- 
cludes a port for a local serial printer. 

The Alloy monitor is smaller than 1|BM 
equivalents, and is particularly attractive 
because of its sleek styling and small size. 
The workstation uses a PC-XT-type key- 
board. 


SOFTWARE = You can run Novell’s Ad- 
vanced NetWare with the Plus4 system, 
but Alloy offers the alternative of a net- 
work operating system, called N7NX, 
which works with DOS 3.1 or 3.2. NTNX 
follows standard DOS 3.x practices for file 
and record locking. Database management 
and other applications programs written 
for Novell’s NetWare or for MS-Net sys- 
tems, such as IBM's PC Local Area Net- 
work Program, tun under NTNX without 
modification. 

Together, DOS and NTNX take up ap- 
proximately 142K bytes of memory in the 
host system. The computer chosen to be a 
host for the Plus4 should be in the AT class 
of computers with a hard disk and 640K 
bytes of RAM. 

NTNX doesn’t make use of the protect- 
ed mode of operation as Novell’s NetWare 
does, but it speeds up operation of the sys- 
tem in several ways. NTNX sets up a small 
buffer in DOS to help move data to and 
from the hard disk, but it also has the inter- 
esting ability to gather *‘spare’” memory 
from the PC-Slave/16 cards to form a 
memory pool for disk caching anda RAM- 
disk. The NTNX configuration program al- 
lows the system administrator to allocate 
the memory on each card that MS-DOS 
can't reach (above 640K bytes) to the 
RAMdisk or cache. The pooled RAMdisk 
on the server is available to all users as a 
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This chart is designed to help you select from among the many information- 
transfer and resource-sharing alternatives. As you can see on the chart, if all 
you feally need to do is exchange files or share pnnters, then you should 
consider devices such as PBXs and patch boxes. If your organization has not 
already invested heavily in PCs or OOS programs, then a minicomputer might 
Meet your needs more economically. But if you want many users to share data 
files simultaneously under DOS, a LAN may be the best alternative. Once 
you've decided on a LAN, the need for station-to-station resource sharing and 
other factors will influence your network purchasing decision. 

Because manufacturers include many different features in their networks, 
some products will not fit neatly into one decision box in this guide. You'll also 
find that the lack of differentiation between LANs is becoming as large a problem 
in the LAN industry as the lack of standards was 2 years ago. But overlapping 
features and technical similarity between networks are good news for potential 
buyers. They will fet you concentrate on more-traditional factors such as dealer 
Support and price instead of on more-technical considerations. 


Reviews originally appeared in PC Magazine: 
@ Vol.SNo.21 @ Vol.5No.22 @ Vol. 
A Vol.6No.4 A Vol.6Mo.6 A Vol. 


Corvus Disktess PC Workstation 
Kimtron Satellite Disktess PC/ntelligent Workstation 
NCR 3390 Workstation 
Pure Data LANmark Network Workstation 
Racore PC AT-Compatible Diskless Workstation 
3Com 3Station 


Alloy Plus4 
NorthStar Dimension 300 
Dur Dusiness Machines’ OA-Link 


@ ISM Corp's Token-Allng Network 


@ © AT&T information Systems’ StarLAN 


@ Standard Microsystems Corp.'s ARCnet 
© Texas instruments’ Business-Pro LAN Server 
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Quick Zipper. 





Welcome to the fast lane. Where you run your business. And where we run 
our new TriPrinter/4000. Very, very quickly. 


The TriPrinter/4000 is really three dot matrix printers in one: providing 
eye-opening data processing at 400 cps, corporate letter quality at 87.5 cps, 
and variable high-resolution graphics speeds for business graphics and bar 
codes. All at a variety of character pitches and densities. 


Which means that you can’t run your business, or any other compatible 
printer for that matter, in any faster lane than our TriPrinter/4000. 


In addition to its sheer speed, the TriPrinter/4000 passes with ease the 
performance of printers that IBM, Apple and DEC drive with their 
computers. Improvements in important areas, like paper handling, font 
selection and quick-shift mode selection. And reliability. 


The TriPrinter/4000 runs with your best software too. That’s because it 
emulates such popular printers as the Epson FX-100, IBM Graphics Printer, 
DEC LA210 and the Apple Imagewriter. Easily brought up to speed within 
seconds by merely changing personality cartridges. 


The new TriPrinter/4000. Welcome to life in the fast lane. 


For more information on the TriPrinter/4000, contact CIE Terminals, a 
C.ltoh company, 2505 McCabe Way, Irvine, CA 92714; or call (714) 660- 
1421 or our toll-free number (800) 624-2516. 


CITOH 


CIE Terminals 
CIE Terminals, Inc., 2505 McCabe Way, Irvine, CA92714 ¢ Telephone: (714) 660-1421 (800) 624-2516 
© 1987 CIE Terminals, Inc. Apple and Imagewriter are trademarks of Apple Computers, Inc. DEC and LA210 are trademarks of Digital Equipment Corporation. 


Epson FX-100 is a trademark of Epson America, Inc. IBM and Graphics Printer are trademarks of International Business Machines. 
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Bulletproof Backup! 


You always knew we were the FASTEST = 
but did you know we’re the SAFEST, too? 


Believe it or not, that bullet- 
sized hole you see in the disk 
above was punched out after 
FASTBACK backed up over a 
megabyte of data on it. And — you 
guessed it — not a single byte ata 
was lost when we went to restore it! 

Now, if that sounds like science- 
fiction, how about this: 
FASTBACK* can fully recover up 
to 80 damaged sectors on each 
diskette it writes! That's how good 
our Advanced Error Correction 
system is, and there's not another 
program on the market that can 
even come close to it. 


A case of self defense. 

Let's face it, the whole point of 
per up your hard disk is to 
defend your valuable data against 
accidental loss. Sure, you can buy 
a cheaper backup utility — or one 
with a lot of fancy “belis and 
whistles” — but that won't bring 
back a rae of lost data 
when you really need it. 
lage or is ae powerful 

rogram desi r one 5 
fo make the foal, safest peckiira 
sible. And nobody does it 

tter. That's why the majority of 
Fortune 500 companies are 


standardized on FASTBACK* — 
and why we continue to sell 
more copies than all our 
competitors put together! 


Faster than a 
speeding bullet. 

FASTBACK’s* phenomenal 
speed is a legend in its own time, 
backing up a full Gio mela hard 
disk in just 8 minutes fat — or 
twice that speed on the IBM-AT 
and compatibles! Plus, 
FASTBACK's* full wildcard 
naming conventions let you 
selectively back up and restore 
individual files, ‘ories and 
subdirectories. And in incremental 
mode, you can make a daily 
backup of just those files created or 
changed since your last full 
backup, usually in less than a 
minute! 


FASTBACK* scores 
a bulls-eye. 

When it comes to safeguarding 
your valuable data, everything else 
misses the mark. FASTBACK" is 
the fastest backup utility on the 
market, period. (That means 
you're not as likely to “forget” to 


do your daily backups!) And, 
with Advanced Error Correction, 
your backups are safer than an 
other backup system you can buy, 
bar none. 

So, now that you know wh 
FASTBACK’ is still shooting down 
the competition, why wait any 
longer? Get FASTBACK* 
today! 





Fifth Generation 
S&S Y S JT atom 5S 


Innovative Products Using Today's Technology 


11200 industrplex Bivd . Baton Rouge. LA 70809 e SALES: 2691 Richter Ave , Suite 107. Irvine, CA 92714 © (714) 553-0111 
This product is In no wey ansociated wih or hes origination in Fiaher Scieriihc ar Aiked Corporation IBM-FC XT und AT are registered irademnarte of intemaitonal Business Machines inc. 


CIRCLE 287 ON READER SERVICE CARD 


@ CLUSTERED CPU SYSTEMS 


pr Clustered CPU Systems: Summary of Features 


4 


a G NorlhStar | OA-Link 
Alloy Plus4 | Dimension 300 | Oer 
Alloy Computer} NorthStar { Business 
Products Inc { Computers inc | Machines 


HARDWARE 
Server type 8086/80286 f Dimension 300 6 8086 80286 


WORKSTATION | 
FEATURES 


cee _keyboard 


RS-232C terminal PC monitorand =f) PC monitor and 1 


keyboard J 
| 


cpu NEC v20 NEC V20 NEC V20 


| 
RAM 1 Mbyte 512K bytes | 256K bytes 

/ : 
Ctoch speed 8 MHz 7 MHz 


Mas on el ctustered 
CPU stations 16 12 
Connects tn 

medin-shoring LAN 35 e 
SOFTWARE 
Runs ender | Advanced NetWare |) 
INSTALLATION 


Turnkny 


Monu-drtven 








Oncumentation 


NETWORK 
AOMINISTRATION 


States reporting 


Passwerd protectinn 


Security B 
Workstation opneatton | Hi Pal 


FEATURES q i 
File tocking e gq _ e J S : 
Statinn-to-statton {tte transfer | 

a 


Printer spocling queeing Plea 4 


Pnnr-tn-panr communications 





Notwerk diel-ta 


COMPATIBILITY 


RAM-residont suftwarn 


Smart sottware 


on ie 


eceiet- SRG 


No 
“Does connect under NetWarn and MS-Net. Good — i al | 

















shared disk drive—yust like the physical 
disk drives. The cache program dramati- 
cally improves the response time of the 
network in many applications. 

The Plus4’s ability to use the memory 
DOS can’t reach lets the system use eco- 
nomical 512K-bit RAM chip sets on its 
PC-Slave cards without wasting memory. 
As workstations are added to the system, 
they bring their own contribution to the ef- 
ficiency of the network in the form of add- 
ed memory for the common pool. 

The way the network administrator ar- 
ranges the network’s disk drives and the 
files on the disk drives can significantly af- 
fect the response time of the system. 
NTNX can handle up to two shared disk 
drives. The shared disk drives can accept 
read-and-write file commands from all sta- 
tions on the system. 

Nonshared disk drives allow all stations 
to read their files, but only one station at a 
time can write to the nonshared disk. Since 
the system overhead used in monitoring 
writes to a shared disk drive is not a factor, 
disk access will be faster on nonshared 
disk drives. The wise system administrator 
will put program files that aren’t often 
changed on the nonshared disk drive and 
put frequently updated database files on 
the shared drive. 

NTNX and MS-DOS perform file and 
record locking for applications making the 
appropriate calls. Programs written to use 
the R-lock and F-lock commands get at- 
tention from a server lock buffer in NTNX 
that keeps track of all of the workstations’ 
locking activity. Software running on the 
host PC has to make the same calls to use 
the resources of the system. 


INSTALLATION = The Plus4 hardware 
fits together easily. The PC-Slave cards 
slide into the Plus4 cabinet as they would 
into a PC expansion slot, and making the 
connection to the server is simple. The 
connection between the workstation and 
server can be made with the flat RS-232C 
cable that is now available from several 
companies. The maximum distance of the 
cable run depends a great deal on the elec- 
trical environment of the building. Cable 
lengths of 50 to 100 feet are no problem in 
all but the worst environments of sparking 
motors and buzzing fluorescent lights. In 
many buildings, much longer cable runs 
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BUSINESS COMPUTERS 
OF PETERBOROUGH, INC. 
UPPER UNION ST, @ PO Box 94 » W. PETERBOROUGH, NH 03468-0094 


66We'll support and. . 
sell and stand 


mvarisyee 


Curtis ... LifeTime 
Uni Systems. 
Surge Suppressors 
Safestrp (8 outlets) 
Diamond (8 outlets) 
Diamond-Plus (Modem & Fax) 
Emerald (8 outlets w’8" cord) 
Ruby (8 outlets, Ena Fh, 8 cord) 
Ruby-Plus (Modem & Fex) 
Disks 10's 
DS/0D (40 TRI) 
Verbatwn 
Maxell MO-2 
DS High Density (96 TP1) 
Fug 


Verbatim 
Maxell 

3'2 DSO (720k) 
Verbatim 


Maxell 
Fifth... 1 Year 

Logical Connection w 256k wo 
Floppy Drives ... 90 Deys 
Toshba PC 5 25” 360kb 9995 
Toshiba AT 5.25” 360kb 99.95 
149.95 

-- 90 Deys 


Compac...90 Deys 
Deskpro 386 16mhz w/40mb 


herp... 90 Deys 
a Sd i 


Heyes 


MACH IN Joy 
Hercules... 1 Year 
158 95 


BCP ...2Yeers 
PG1200 
PG1200 Blawisw 


17495 
124 95 
269 95 


lomege ... 90 Deys 
Bernoull 10 mb (3 pac) 
Bernouli 20 mb (3 pac) 
Kensington ... 90 Deys 
Master Piece Remote 119 95 


NEC ...6 Months 
EGA-PGA(GB-1) 
Multisync 1401 
Combo 1401 & GB-1 
NSI ic ...3 Years 


Ventel ... 2 Years 
1200 + 
1200 V2 Card w/Crosstak 
2400 ¥ Card w/Crosstak 
2400 + 


YY _ PERIPHERALS 


Alloy ... 6 Months 
| 40mb Tape intemal 


AMDEK ...2 Years 


Autoswitch EGA-480 
| Plus... 1 Year 
| | Hard Card 20mb 49mis 


Quadram... 1 Year 
Mucrotezar W wi512k 
ete... 1 Year 
20mo wiCont “2 ht 
30mb wont, 2 ht 
Video-7... 2 Years 


ALO 824 Color 15° (240 cps) 

P2100 15* (400 cps) 
Fujitsu... 1 Year 

IDX2100 10° (220 cps) 

[DX2400 15° (360 cps) 

IDL2400 Color 15" (360 cpa) 

IOL.2600 15 (286 cps) 

DL2600 Color 15° (288 cps) 
IBM... 90 Deys 

New Printers 


NEC ,.. 1 Year 
PS60XL Color 15° (290 cps} 


P51 Color 15° (300 cps) 


| LASER PRINTERS 


LIPS 10+ (New) 
Citizen 

Overture 110 (10 ppm) 
DeteProducts ... 90 Deys 

L2A 1230 (12ppm) 

Hewlett Packerd ... 1 Year 
Laser Jet Senes § (8 ppm) 
Okidete .. . 90 Deys 
Loserine 6 (6 ppm) 


Quadram 
Quadlaser 1101 (8 ppm) 


TL... 90 Deys 


1995959 | 


1519 95 


Ashton-Tete ... NCP 
Muttimate V3 31 
Multimote Advantage V3 8 
Rapd Fle V 10 
BPI...NCP 
AR GL AP PA (eo) 
Broderbund... CP 
Bank Street Writer + 
For Comment 
Computer Associetes ...NCP 
Spreadsheet Auditor V3.0 


Compuserve ... NCP 
Subscrptron Kit 


Lotus 1-2-3V 201° 
Lotus Report Writer 
Manuscript V1.0 
Metro 


Mace 
Mace Utiites 
Meca...CP 
Mng Your$ V3.0 
Ming the Market V 10 
Microrim...NCP 
R Base 5000 V 1.01 


3849951 FR Base 5000 RunTime V 1.01 


A Base 5000 Graphics 
ABase System Vv100 
Microsoft ...NCP 


Monogrem ... NCP 
$ & Cents V2.0 


310 Amber 
1410 Amber, Greon White (ea) 
Color 600 RGB 
Color 722 EGA 
1280 CAD Desktop Pub. 
Curtis... LifeTime 
Accessones 
Prior Stand 


149 95 
169 95 


Princeton ...1 Year 
Max 12E 
HX 12 
HXI2E 
LM-300 WYSIWYG wnt 
LS-300 Scanner 
Quedrem ... 1 Year 
309 95 
374 95 


| [PostSenpt 2108 (8 ppm) 
PostScrpt 2115 (15 ppm) 


ESS SOFTWARE 


Asthon-Tete ...NCP 
dBase @+V 1.10 
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T.1 2108 (8 ppm) 4999.95 
T.1 2115 (15 ppm) 6499.95 


Paper Back...CP 
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Siarra...CP 
t Money V1.0 
Simon Sch 


Software Group ...NCP 

bie V 11 349 9 
Software Publishing ... NCP 
arvard Total PM V 2.0 339.95 

1st Chorce V1.0 108 9! 
P 148.9: 
PFS:Pro Write V 1.0 118.9 


Word Perfect ...NCP 
ord Pertect V 4.2 
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plied ...NCP 

PizazzV 101 

Ashton Tata ... NCP 
Chart Master V8 2 
Osagram Master VV5 01 
Map Master V6.0 
Sign Master V5.1 

Broderbund ...CP 


Companion 


DRI...CP 
yn Draw + 


Generic ... NCP 


Plot 
tus/Graphics Com... CP 
elance V Plus 9299 


phWriter Comba V 4.3 
Microsoft... NCP 


New England... CP 
rea 


Grap 54965 
Software Publishing ... NCP 
Harvard Pres. Graphics 235.95 
Hervard Pro Publisher 408.95) 
Personal Publaher V 1.0 80.95 
SpringBoard...CP 
Cartificate Maker 


‘Word Wizard V 1.1 


Central Point... NCP 
aPC 249) 


‘Option Board 
PC Toots 


Executive ...NCP 
Hot V3.0 
XTee V2 0 


Fifth... NCP 
Fast Back V5 53 


Nantucket... NCP 
Cipper August 86° 


Norton Util. V 4.04 
Norton itd. Advanced 


Personics ... NCP 
Smart Notes V1.40 


Quarterdeck ...NCP 
64.95 


Deskview V1.3 


sit Soft Logic... NCP 


Better Basic 3087 or Btrieve (ea) 
True Basic... NCP 


rus Basic V2.0 104.95 
31.95 


rus Basic Libraries (ea) 


Intel. ..5 Years 
ae 


AboveBoard 

@PC w2mb 419.95 
e@PCPSC/S/P wi155mb 429.95 
@ AT wi2mb 539.95 
@AT wi4mb 919.95 
@ATPS S/P w/1.5mb 539.95 
@ATPS S/P wi3.5mb 919.95 


Premium'e 
@PC 6Pec C/S/P 2/1mb 
@PC 6Pec C/S/P w/2mb 
@ AT Adv. P/S wi2mb 


309 95 
569.95 * 
809.95 


TallTree. . 
ee 


329 95 
379.95 


JRAM 
@nPC w/2mb 
e@llPCw2md 
@ILAT wi2mb 


Meth Co-Processore 
©8087 Smhz 

© 8087-2 8mhz 

© 80287 8mhz 

© 80287-8 8mhz 
©80287-10 10mhz 
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ee 


Rampage’e 
@PC w2mb 
@ATwi2mb 


.2 Years 


ell AT w2mb 
dLaser + 
@PC wi2mb 
@AT wi2mb 


Customer Service (603) 924-9406 
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Payment MC/Vita no surcharge 
Me ee oF Saye le Oe 
MGs cashecs MO 6 processed 
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@ CLUSTERED CPU SYSTEMS 


a Since the Alloy Plus4 
performs so well and its 


terminals are 
attractive, it should be 
successful in the 
clustered CPU market. 


are possible but not guaranteed. Shielded 
RS-232C wiring and even fiber optic to 
RS-232C converters are available to help 
make connections in buildings with a lot of 
noisy electrical activity. 

Installing NTNX requires a good work- 
ing knowledge of DOS. You have to create 
several different types of batch files from 
the keyboard and understand such things 
as hidden DOS and copy-protected files. 

Installing the software involves several 
steps. You have to run a program called 
Prepdisk to prepare every disk that will be 
a shared disk drive. It is best to run this 
program on a freshly formatted disk, so 
you might have to back up the server’s disk 
if you already have files on it. You can use 
the program under certain conditions on a 
disk that is already formatted, but a backup 
is probably still a good idea. You must cre- 
ate a CONFIG.SYS file for the server with 
the statement DEVICE=NX.SYS as its 
first line, and you must write a new batch 
file or modify an existing one for each 
workstation’s processor. 

The NTNX configuration program lets 
you specify and adjust many system pa- 
rameters. Setting the system configuration 
is a detailed job, and you'd be wise to cre- 
ate a written record of the original setup 
and later modifications. Several of the op- 
tions, such as the size of the server lock file 
buffers, require an understanding of the 
file access process and some estimations of 
the workload. If the estimations turn out to 
be wrong in a few months, you might not 
remember why you did what you did with- 
out notes. 

The Plus4 system moves data quickly. 
The system cache is effective, and all our 
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benchmark test programs ran quickly on 
the Plus4. Each card is polled through the 
network bus to determine if it has data to 
transmit, so in effect a deterministic proto- 
col is used to share the network resources. 


As might be expected, the system experi- | 


enced little degradation under heavy net- 
work load. 

Combining good hardware engineering 
with several software options, the Plus4 
offers fast service and flexibility to a large 
or a small work group. It’s a good alterna- 
tive for any level of work group activity 
that can be performed with MS- 
DOS-compatible software. 

You can easily expand the system and 
adjust its resources to optimize the sys- 
tem’s performance, which is excellent. 
Since the Alloy Plus4 performs so well and 
its terminals are attractive, it should be 
successful in the clustered CPU market. 


NORTHSTAR COMPUTERS INC. 
NorthStar Dimension 
300 


NorthStar Computers, maker of the Di- 
mension 300 clustered CPU system, was 
in the personal computer business years 
before IBM introduced the PC. The North- 
Star Horizon was one of the most success- 
ful pre~IBM PC systems, but after a few 
early tries, the company chose not to com- 
pete head-to-head with IBM. NorthStar 
continued to work in OEM and industrial 
sales, and it used some of the technical ex- 
pertise gained in the industry to develop a 
work group computing network with a 
unique approach. 

NorthStar’s design for a clustered CPU 
system puts literally everything needed to 
support a work group, except the key- 
boards and CRTs, into one box. The com- 
pany makes several machines of this type, 
including the NorthStar Dimension 50, de- 
signed to provide small work groups of 
four stations with 80286-based worksta- 
tions and server support; the NorthStar Di- 
mension 300, with more expansion capac- 
ity and which we reviewed; and the 
Dimension 600, which, in addition to sup- 
porting the clustered CPU cards, can also 
be a server to a standard media-sharing lo- 
cal area network. The applications the 
workstations are running and how heavily 





the workstations work the server limit the 
number of stations the Dimension can sup- 
port. To produce a multiserver LAN, the 
system can also use LAN cards to link to 
other servers running under Novell’s 
NetWare. 

We evaluated the Dimension 300 sys- 
tem with 8088-equivalent workstation 
cards. The heart of the Dimension 300 
multiuser system is a cabinet a little bigger 
than an AT that holds the combined CPU 
and video cards and a separate 80186 CPU 
running Novell’s NetWare. The CPU 
cards share the internal hard and floppy 
disk drives and I/O ports. 

The workstations consist simply of 
standard PC keyboards and PC monitors 
that are ‘‘remoted’’ from their CPUs by 
very long keyboard and video cables, with 
provisions to enhance the signals electri- 
cally so that they can pass over the longer 
wires. This combination produces a small, 
noiseless workstation with a familiar key- 
board and display. You don’t need any 
special software configuration or training 
to use familiar PC programs on the Dimen- 
sion 300 system. 

The hardware part of the Dimension 


ve 
Per a le 
: = 


NorthStar Dimension 00 

NorthStar Computers Inc. 

14680 Catalina St. 

P.O. Box 500 

San Leandro, CA 94577-0558 

(415) 357-8500 

List Prices: $12,900, including Dimension 
300 central module, 30-Mbyte hard disk 

| drive, 60-Mbyte tape backup unil, 360K 
floppy disk drive, 1-Mbyte server board with 
NorthStar’s version of Novell’s Advanced 
NetWare operating system and two serial 
ports and one shared parallel port; Worksta- 
tion-88, including monochrome monitor, 
keyboard, chassis, Workstation-88 card with 
512K RAM, NEC V20 CPU, cabling, video 
card, and serial port, $1,795. 

| In Short: In this fast, easy-to-use clustered 
CPU system, the workstations consist simply 
of standard PC keyboards and monitors. This 
setup produces a small, noiseless workstation 
with a familiar keyboard and display. The 
system runs under Novell's Advanced 
NetWare. 

CIRCLE 061 ON READER SERVICE CARD. 

















1987 





~ Belore yor choose pete 









: wy met gh tat tet tne fet 
y = I ie ie ie ie ee i) 
De FF 08 0 w @ ‘ 


Talymat with we IBM AT, right Likewise. “ mS 
down to ‘a oard layout. But with a more 
resilient feel. 





to 14"; 132 column, high resolution screen Likewise. 
NX. gets pe out of programs like Multiplan and 
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Boosts productivity with easy to read Likewise. 

character set and advanced ergonomics. 

Manufactured, serviced and supported by Likewise. 

the compan’ that ships more terminals than 

anyone ut 

At $599, the = WY-60 delivers unrivaled At $649, the Wyse WY-99GT delivers 
value if We re loo for sharp resolution, likewise in Berap phics terminal, with Hercules 
advanced fe ae and superior overall quality and IBM CGA compatibility. 


in an AT-compatible alphanumeric terminal. 


So if you're looking for the best terminal toturn your AT into a multi-user system, there’s 
really no choice like Wyse. For more information all 1-800-GET-WYSE. 
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300 system consists of three major compo- 
nents: the central module, the NorthStar 
Workstation-88 or any combination of PC- 
compatible keyboards and monitors, and 


the cabling that connects the workstations | 


to the central module. 

Some multiuser computers contain a 
single processor that must split its time 
among all users. The Dimension 300 has a 
separate processor for cach workstation 
and a server processor that the computer 
system itself uses. The separate processors 
and the server processor communicate 
through high-speed motherboard connec- 
tions. The Dimension 300 system is a local 
area network with a very short and fast 
shared media running under Novell's 
NetWare. 

The Dimension 300 central module 
comes standard with a 54-inch 360K-byte 
floppy disk drive and a 30-megabyte 
shared hard disk. The system includes a 
60-megabyte tape archive system that’s 
compatible with Novell's NetWare. The 
central module has | 2 free expansion slots 
that can be used for NorthStar workstation 


CPU cards or other standard PC hardware | 


options such as expansion RAM or an op- 
tional NorthStar controller card for a 120- 
megabyte second fixed disk drive. You 
can put a maximum of 12 workstations 


with clustered CPUs on this system if you | 


don’t use the slots for any other purposes. 
The Dimension 300's two types of ac- 
cess modes to peripheral devices are dedi- 
cated and shared. In dedicated mode the 
device is assigned to one user at atime. Ifa 
user requests a device that is already busy, 
the system displays a message identifying 
the station currently using the device. In 
shared mode, more than one user can ac- 
cess devices simultaneously. The Novell 
networking software manages access to 
these devices to prevent conflicts. 
Standard shared devices include the Di- 
mension 300's one parallel and two serial 
VO ports, which any user on the system 
can access. Optional shared devices per- 
form functions such as communications or 
special /O inputs. One of these devices is 
generally an IBM-compatible circuit board 
installed in the central unit. In this way, 
one user’s CPU on the system can be ‘‘up- 
graded*’ with a device such as a main- 
frame communications gateway board for 
direct coaxial connection to a larger host 








NorthStar Dimension 300 System Topology 
(Media: Multiconductor Cable) 


@ 80186 CPU @ Tape 
@ Video NEC backup 
¥20 unit 

CPU cards 


yg aa 


Connector 
box 


The NarthStar Dinension 300 system puts everything needed to support a work group, except 
keyboards and CRTs, into one proprietary box. (1) The Dimension 300 box contains combined vid- 
ev/NEC V20 (8088 equivalent) workstatian cards and a sepurate 80186 CPU. a hard disk, flappy 
disk drives, and a 60-1negabvie tape backap unit. The CPU cards for the workstations share the 
servers internal hard and floppy disk drives and 1/O ports. To comect the Dimension 300 ta the 
workstations, the svstem uses thick inulticondactor cable that terininates in(2) a connector box, 
which, in tarn, plugs into (3) the nonitar, kevboard, and any local serial device. The system rans 
tader (4) Advanced NelWare. 
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Multi-user PC systems 
become a reality 
with ADC’s PC Il... 


Does your company have a few PC's 
around?...And, is yaur campany plan- 
ning on cannecting those PC's to- 
gether? Befare yau spend all the time 
and maney In that endeavar, ADC has the 
perfect solution to that need...The PC Il 


board. 
With an IBM PC® (AT)® ar campatibie in 


place, a company can quickly expand 
from 2 to 32 users or more with ADC’s PC Il 
withaut the need af adding another PC. 


By slmply adding a PC Il board with 
manitors and keyboards, two additionai 
workstations can be instantly created. 
Continue ta add workstations as needed 
wlth additianal PC Il boards, and soon yaur 
entire office can have individual work- 


See Us At COMDEX/Spring, '87 Booth #1624 


In U.S, 

5432 Production Drive 
Huntington Beach, CA 92649 
(714) 891-4004 (800) 251-1801 
Telex 183210 ADVANCED HTBH 
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statians all sharing the 

programs and data at 

a fractlan af the cost 

compared to conventional 

methods such as LAN or Time- 
Sharing. 


And, because ADC's PC II board Is two 

camputers In Itself, with its own memary 

(512K bytes) and processors, each work- 

station is extremely fast. Each workstation is 

slmply a monitor and keyboard that Is cannected 
ta the hast PC camputer thru the PC Il board. 


.».Now with Novell's NetWare® 


NetWare. PC Il Is also compatible with 
the IBM PC Network® 


And, In keeping with the latest In techno- 
logical advances, the PC Il board now 
jm) comes with the most campatible soft- 
ware In the PC market...Novell’s 
Call for detalls and information regard- 

pc) Ing ADC's other fine products. 
Pi a le dabtsbiie nelle heed | Corporation IBM PC, 
Network ore registered trademarks of International Business 

Prac Se pi et age li oral 

In Europe 
Advanced Digital (U.K.) Ltd. 
41 Newman Street 


London W1-United Kingdom 
(01) 323-1120 Telex 266730 ADCUK 
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@ CLUSTERED CPU SYSTEMS 


computer. The ability to put dedicated PC- 
type expansion cards into the central mod- 
ule allows an individual user to have ex- 
pansion capabilities even if his workstation 
doesn’t have slots. The software to support 
the device must run in the user’s CPU. 

Another optional shared device is the 
floppy disk drive. The disk drive on the 
central module is available to one user at a 
time. A user requests access to the disk 
drive via the request utility in NetWare’s 
public files. The user gains exclusive ac- 
cess on a temporary basis. The disk drive 
then becomes unavailable to other users 
until the user currently controlling it re- 
leases it. 

All of the users always share the other 
resources. All users can simultaneously 
access the central module’s hard disk(s). 
The NetWare operating system controls 
access to files stored on the shared disks. 
The parallel and serial ports on the central 
module offer shared printer or modem ser- 
vices to all users on the system. 





WORKSTATIONS |The workstation for 
the NorthStar Dimension 300 consists of a 
standard PC-XT-type keyboard and moni- 
tor. You can use any brand of PC-compati- 
ble monitor and keyboard, but NorthStar 
markets its own Workstation-88 with a 
monochrome monitor. A complete Work- 
station-88 installation kit contains a Work- 
station-88 CPU/video circuit board, a 
Workstation-88 cable and connector box 
assembly, a standard PC-type keyboard, 
an RS-170 video cable (for a monochrome 
monitor), and a hook-and-loop fastener to 
keep the wiring neat. 

Each Workstation-88 circuit board has 
an 8088-2 (or NEC V20) microprocessor 
chip and 512K bytes of RAM. The Work- 
station-88 circuit board can work with ei- 
ther a composite monochrome monitor 
(RS-170) or an IBM-compatible color vid- 
eo output (RGB-TTL). You select the de- 
sired video output by changing a jumper 
block on the Workstation-88 circuit board. 

The Dimension 300 and a workstation 
connect through a cable terminating in a 
device called the Workstation-88 connec- 
tor box. The connector box is about the 
size of an AC power extension cord with 
four sockets. Powered separately by a 
smal! wall-mounted transformer, the con- 
nector box enhances the keyboard and 
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fi-3 Benchmark Tests: Clustered CPU Systems 


li these systems ran the same NEC V20 processor but at different speeds. The Alloy 

Pius4 showed surprisingly good results, even when compared with the NetWare-based 
NorthStar Dimension 300. Certainly the 8-MHz CPU processor speed of the workstations, 
and the 8-MHz IBM PC AT we used as the host for the Alloy Plus4, improved the system's 
performance. We used the same 8-MHz IBM PC AT as the host for the OA-Link system from 
Our Business Machines, but the Alloy Plus4 and the NorthStar Dimension 300 both used 
cache memory and much more sophisticated network operating systems. 

The test of Network Speed Under Contention is particularly influenced by processor speed 
and how well the network handles batch file commands. The Alloy Plus4 flew through these 
tests with times we had never seen before. We attribute these results to the fast processor in 
the workstation and the efficiency of its cache memory. 

Performance Times 
{Times given in seconds) 
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{interface 
cerd 


NorthStar 
Dimension 300 None 


Alloy Pies4 None 


One Two 
statlon Stations stations stations 


Zero 
System 


98.0 107.7 
95.5 105.7 


NorthStar'e Ad- 
vanced NetWare Dimension 300 
NTNX 8-MHz IBM PC AT 


68.4 
78.3 


45.1 
17.2 


ot 
84.6 
“9 @-MHz IBM PCAT “44, 79.0 96.0 112.0 


EtherLink 3+ Share 0 : 63.0 


Zers «00s Two Three Four 
stations station stetions stations stations 


m2 92.0 108.8 
17.5 20.1 20.4 


60.0 
19.2 


@MHZIBMPCAT 17.2 


,, Ethertink 3+ Shere G-MHZIBMPCAT: 44.0 54.0 ° 68.0 76.0 


ee 


Smart Applications 


interface 
card 
WorthStar 
Dimension 300 None 60.0 
Alloy Plus4 None 


77.0 
34.0 


73.0 
33.0 


60.0 . 88.0 
8-MHz !BM PC AT 38.0 38.0 

« BtherLink 3+ Share. ~ > 
es a -% n> 


ARCnet ACnet 
fae ae 


6-MHZIBMPC AT .~ 


Since we used the workstation CPUs that the man- 
ufacturers provided, instead of our standard 
testbed, the benchmark tests for the clustered CPU 
fa an Sh aah la aa 

vious benchmark tests we've published. The work- 
foad is the same, but it is distributed diff 


systems themselves 
fast comparably loadad networks, with the manu- 
workstation, work. 


97.0 =< 


published previously, though, 
ble enough to be useful because they both include 
applications program processing and network ac- 
cess. To give you some idea of how these systems. 
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We evaluated the clustered CPU systems both 
for their performance on the network, under in- 
creasing network load, and as standalone 


1987 


se 





ere. The network tests consisted ot the following: 


The Network Speed Under Contention bench- 


mark test 1s run on the workstation under busy net- 
work conditions with many stations contending for 
Network access. The network contention is per- 
formed using batch files that call files from the 
server's hard disk cache and deposit them to null. 
Ciustered CPU systems with good /O efficiency 
between the CPU card and the data bus perform 
wail on this test. Efficient caching by the server 
software particularly improves performance on 
these tests. 

The Network plue Server Cruncher bench- 
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mark test is run on the workstation under condi- 
tions that should put more of e load on the server's 
hard disk drive, data bus interface, end the net- 


working software. The server load is performed us- 
stations 


Ing batch files that cause the other network 
to read files from @ shared subdirectory and write 
them to private subdirectories. Disk caching is still 
@ factor, but the response time of the hard disk 
drive and the efficiency of the networking software 
become more important. 

For comparison, we provide the time it takes to 
draw fites trom the server under conditions of no 
network load and move them to other subdirecto- 


sure of performance because it requires calling for 
date through the network and locally executing the 


loaded from the server but executed in the CPU of 
each workstation. 
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Princeton Graphics 


MAX-12 12" Amber TTL. Bea. aaa 169.00 eeunennnnnencocesccsccocounsnnl 
HX-12 12” Color RGB... 429, a 
HX-12E 12” RGB/EGA.. 499, 
SR-12 12” RGB Color......... sooee529.00 
| Taxan 
Mode! 124 12 ” Amber.... ee 
Model 650 12” RGB Color... 


DISKETTES. 











piseeetes : Multimate 3.3........::00+ 
Multimate Advantage. 

inns mmnndececccccon: ! Advantage Keyboard. 
POPer Peer Peet eter rrr it p Norton Software 
Norton Utilities 4.0...........csscseees 59.99 
Software Publishing Group 















































Maxell PFS:First Choice........csccnsssseseeee 99.99 
} MD1-M SSIDD 56"... csseserereees B.99 | D Base I +... cesssessesseesenenen PFS:Professional Write. 119.00 
| MD2-DM DS/DD 5%”. ma PFS:Professional File...... ...149,00 
MD2-HDM Hi Density 5% = Harvard Total Project Mgr. Il.....359.00 


| MFD2-DDM DS/DD 3¥2"......000006 : Clickart Personal Publisher........ 115.00 
Sony | PAFADOX. retttettescttertteenteennnenteces A Symantec 

MD1D SS/DD 5¥%4"........sccc0» eonsenn OD Q & A- The Data Base............ 249.00 
MD2D DS/DD 5¥%".......008 OOS | MUO Cee ca sescver sve csstevedesceaciesd . The Software Group 

MD2HD Hi Density 5%”.. Centrai Point Software Emable 2.0.......:csssssserseesseneroes 339.00 
MFD-1DD SS/DD 3¥%".. 12. Copy Il PC... a | Word Perfect Corp. 

| MFD-2DD DS/DD 3¥2"..........00006 PC Option Board. Word Perfect 4.2.......sssecccseee: 209.00 


— (Aylo | 


COMPUTER MAIL ORDER 





















usiness, person to person. 


PRINTERS. MULTIFUNCTION CARDS. MS/DOS SYSTEMS. 










Brother AST 

M-1509 180 cps, 132 col......... $399.00 | Six Pak Plus PC/XT...... 

Canon Advaniage IBM/AT 128K... 

LBP-8A1 Laser, 8 Page/Min.....1899.00 | Rampage-PC................ fi 

Citizen Rampage-AT  .u......eeeserssecnees | 
MSP-10 160 CPS, 80 Col.......... 299.00 | Boca Research | 


MSP-20 200 CPS, 8k Buffer......349.00 | Top Hal....... 128K expansion 
Premier 35 35 CPS Daisywheel.499.00 | Boca VO Half Card........... 





















C.ltoh Boca RAM 1 MB Card 

310 XP Epson/IBM 80 Col............. call | DCA PC-TOO 20 Meg $999 
IRMA 3276 YO. nssssssssses vuu.799,00 | XT-Compatible 
Everex Biue Chip 
EV-640 Edge Card.......... seseveeees299,00 | Desktops......... siberteee seaeiseustesventases call 
EV-654 Enhancer EGA.. 209.00 | Commodore 
























































Enhancer EGA... sancvase 219.00 | Amiga 2000 PC..........ccsscsssssssesseed call 

Fifth Generation IBM 

Logical Connection 256K........... 299.00 | XT-Single Drive System 

Hercules AT-Single Drive System.. <a 

Color Card... + 159.00 | New IBM PS/2........:cssccsssscssesees sees 
Epson FX-86E $ Graphics Card... 199.00 | Leading Edge 
240 cps Dot Matrix 349 Graphics Card PIUS.......sssss00... 209.00 | Model D Desktops............sssssssccsee call 
Epson IDEAssociates NEC 

IDE-5251 Emulation Board........ 579.00 | APC Powermales............0s008 seoeveneCalll 

a RES intel Multispeed Lap Top.........c.cccceee Call 

EX-1000 300 CPS, 132 Col 8087 Math Co-processor........... i Panasonic 







1110 PC-Above Board....... Business Partner............ssssss 


LQ-800 180 CPS, 24 Pin Head...... call 
2110 PS/AT Above Board. 


LQ-1000 180 CPS, 132 Col............ call 
Hewiett Packard 






Sperry 

Micro IT System.......cscccsssesssseee: call 
Toshiba 

1100 Plus Lap Top........sscscee 


MODEMS. 





























§510C Color Doi Mairix............. 
6000 10 CPS, Letter Quality......189. 
6100 18 CPS, Letter Quality......369.00 
6300 40 CPS, Diablo Compalible649.00 
NEC 

P660/760 Pinwriler Series............... 












Anchor 
Volksmodem 1200 External......... 99.99 
Volksmodem i 1200 Internal........ 99.99 
Express-i 1200 Half-Card.... 

































































PS560XL pas 132 Col......... NEC Lightening 2400 Baud............... 

3550 35 CPS, Spinwriler........... 779.00 Best Products 

Okidata GB-1 EGA Adapter $359 Smart 1 1200, Half Card w/Soft.129.00 
ML-192+ 200 CPS, 80 Col....... NSI Everex 

ML-193+ 200 CPS, 132 Col Smart EGA Board.................-..299.00 | Evercom 920 1200 Baud Int......109.00 
Panasonic Quadram Hayes 

KX-1080i 120 CPS, 80 Col........ 219.00 | Quad EGA+ Graphics Adapter.329.00 | Smartmodem 1200 Extemal......389.00 
KX-1091i 160 CPS, 80 Col........ Silver Quadboard......cssccsccseeees 129.00 | Smartmodem 1200B +2359. 
KX-1092) 240 CPS, 80 Col Expanded Quadboard...........+. 119.00 | Smartmodem 2400..........cccceee 

Star Micronics Video-7 Practical Peripherais 

NX-10 120 CPS, 80 Col............ 209.00 | Vega Video Adapier-EGA........... 289.00 | Practical Modem 1200 External.159.00 
NX-15 120 CPS, 182 Col.......... 369.00 | Video EGA Deluxe.................006 379.00 









PC 1200 Package.........sesssseee ae 
Texas Instruments Zuckerboard Multifunction Modem.... ee 


TI-865 150 CPS, 132 Col.......... 749.00 | Color Card......... +89. U.S. Robotics 
Toshiba fs ere 1200 Baud Inlermal...........c.scsccee 


P321 216 CPS, 24 Pin Head.....479.00 1200 Baud External. ee 
P351-ll 300 CPS, 24 Pin Head..999.00 2400 Baud Internall..........ssesee 


In the U.S.A. and in Canada 


Call toll-free: 1-800-233-8950. 


Outside the U.S.A. call 717-327-9575 Telex 5106017898 
Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 
CMO. 477 East Third Street, Dept. B106, Willlamsport, PA 17701 


ALL MAJOR CREDIT CARDS ACCEPTED. 


POLICY: Add 3% (minimum $7.00) shipping and handling. Larger shipments may require additional charges. Personal and company checks require 3 weeks to clear. 
For faster delivery use your credit card or send cashier's check or bank money order. Pennsylvania residents add 6% sales tax. All pnces are U.S.A pnces and are 
subject fo change and all items are subject to availabilty. Defective software will be replaced with the same item onty. Hardware will be replaced or repaired at our discre- 
‘ton within the terms and limits of the manufacturer's warranty. We cannot guarantee compatibility. All sales are final and returned shipments are subject to a restocking fee. 
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@ CLUSTERED CPU SYSTEMS 


: [oe Benchmark Tests: 
TABS. Clustered CPU Cards 


ine combined CPU/RAM/ideo circuit 

boards in the clustered CPU systems we 
tested use the same NEC V20 processors and 
general configuration, so it is no surprise that 
the results of the CPU benchmark tests are 
similar. Overall, these boards aren't quite as 
fast as an 80286-based machine, but they 
guarantee good performance for almost all 
applications. 


Relative Times 
(Ratio: @-MHz IBM PC AT = 100) 





8-MHz IBM 


PC AT None None 


The NOP benchmark test is designed to measure raw clock 
speed and memory access time while minimizing difter- 


Operation") machine code instructions in @ big 128K loop. 


monitor signals so that they can travel 
through the longer cable. 

As its name implies, the connector box 
is loaded with connectors. A 6-pin modu- 
lar telephone jack accepts the cord from 
the keyboard. A 9-pin D-connector sup- 
plies the interface for a color monitor, and 
the RS-170 mini-jack hooks to a mono- 
chrome monitor. A 25-pin D-connector 
provides the RS-232C connection for any 
local serial device used at the workstation, 
such as a serial printer, a modem, or a 
mouse. This serial I/O device is local to the 
workstation, and no other user on the sys- 
tem can access it. 

Serial printers connect to the worksta- 
tion port through a ‘‘null modem,” or 
cross-wired cable. Devices such as mo- 
dems and mice (but not serial printers) that 
meet the RS-232C standard connect 
through a straight-through cable. 

The maximum distance between the 





6.0 


—— Oo —=—— 


The Floating-Point 


Calculation benchmark 
processor speed by looping through a series of floating- 
calculations, including rauitipicalion, division, 


code. These instructions are a subset of the total processor 
instruction set. 


central module and a workstation is 525 | 
feet. Extension cables are available, and 
you can splice bulk cable to extend a stan- 
dard Workstation-88 cable. Bulk cable ap- 
proved for extension use is a 24-gauge 
composite cable containing 12 twisted 
pairs plus | pair with foil and braid shield. 
NorthStar recommends Belden 8112 for 
conduit applications and Saxton 440-12- 
86 for plenum-type applications. 


= The NorthStar: 
Dimension 300 is a good 
alternative to media- 
sharing LAN systems. 


The Dimension 300 comes with No- 
vell’s Advanced NetWare, Version 2.0, 
loaded on the hard disk. Although you 
must configure NetWare for the users and 
the passwords on the system, the software 
requires no lengthy disk-swapping instal- 
lation process. 

Advanced NetWare controls communi- 
cations with workstations, printers, and 
disk drives. Each workstation’s CPU boots 
from the server’s hard disk using Ad- 
vanced NetWare’s MS-DOS shell. The 
DOS shell receives user’s requests, inter- 
prets them, and then communicates them 
to the central module or handles them it- 
self. Advanced NetWare, Version 2.0, re- 
quires approximately 4 megabytes of disk 
space on the server for all system and pub- 
lic files. 

You can easily configure Advanced 
NetWare to support network cards like the 
Corvus Omnilink and the 3Com Ether- 
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“Does 
anyone offer 
inexpensive 
ways to link 
PC's to the 
mainframe?” 


DACOM does. 
If you need a fast 
but cost efficient 


way to create local or remote 
3270 PC-to-mainframe links, 


ADACOM has what you need. 


Whether you're linking 
one, or more than 200 PC 
workstations, we can help 
you do it faster at a lower cost. 


Eight IRMA-equipped PC’s 
share one 3X74 coax port. 


ADAMUX/PC lets you grow 
in the most economical way 
possible — by connecting 
new users without adding 
coax ports. 

Whether you want up to 
eight 3270 PC workstations 
to share a single coax port 
or 256 PC’s to share 32, you 
can do it quickly and still re- 
tain all of the power of your 
local micro-to-mainframe 
connection. 


CIRCLE 291 ON READER SERVICE CARD 


Remote one IRMA-PC 
Workstation without a FEP 
port and 3X74 controller. 


ADALINK/PC lets you add 
remote 3270 PC users ina 
fast and cost effective way — 
by using inexpensive dial up 
access direct to an IBM 3X74 
coax port. 

Geographically distributed 
users can have IRMA com- 
patible micro-to-mainframe 
connections while sharing 
and accessing the same 
cluster controller. 


For cost effective micro- 
to-mainframe solutions 
call ADACOM today. 


For a full description of 
all the cost efficient ways 
ADACOM can help you 
with micro-to-mainframe 
connectivity, call or write. 
We have what you need, 
today. And for tomorrow. 


Connectivity solutions that really work. 


8871 Bond Sc, Overland Park, KS 66214 
913-888-4999 1-800-3270ADA 


@ CLUSTERED CPU SYSTEMS 


Link, which you can use to add standard 
PCs or diskless PC LANstations to the Di- 
mension 300 server or to link servers to- 
gether. 


INSTALLATION — Unpacking the differ- 
ent components of the system took more 
time than actually assembling them and 
making the network operational. The cable 
for this system is many times thicker than 
the 3Com Ethemet coaxial cable or the 
AT&T StarLAN twisted-pair wire, but it is 
about the same size as the cable used in the 
3Com Token-Ring or the IBM Token- 
Ring Network systems. 

Our only complaint about installing the 
system is that both ends of the cables con- 
necting the Dimension 300 central module 
to the workstations have large connectors 
on them. This cable would be difficult to 
fish down walls or through cable troughs 
with the connectors on. You can easily run 
the cable across false ceilings or around 
baseboards, but runs that have to be fished 
through walls will require assembling 
complex connectors. 

In addition to running the cables and 
making the connections, you must install 
the CPU/video boards. The only thing to 
check before the boards are put into the 
slots is that the video jumper is in the right 
position to select monochrome or color op- 
eration. Flipping the power switch on the 
server loads the networking software, and 
turning on the monitor begins the worksta- 
tion boot process. The final installation 
step is for the network administrator to log 
on as the supervisor and customize the 
software system for the work group. 

In theory, the tightly integrated archi- 
tecture of the Dimension 300 could make it 
a very fast performer. Yet while it is com- 
fortably in the top range of all the network 
systems we have tested so far, it didn’t set 
any speed records. System loading affect- 
ed the benchmark test numbers little, how- 
ever, so this network should carry heavy 
processing loads well. Sometimes consis- 
tent performance is more important than 
top speed. 

The NorthStar Dimension 300 is a pow- 
erful system, yet it is very simple to install 
and make operational. The network ad- 
ministrator must still be familiar with DOS 
and take precautions to ensure the security 
and data integrity necessary with any net- 





work, but he won’t have to worry about 
problems with networking software, hard- 
ware configuration, or installation. The 
keyboards and monitors that make up the 
workstations are familiar hardware avail- 
able at competitive prices. The ability to 
mix the clustered CPU workstations with 
regular PCs on an Ethemet or similar me- 
dia-sharing network gives you flexibility 
and a clear expansion path. 

Novell's NetWare operating system, 
which the Dimension 300 runs under, is a 
standard in the industry, with a large base 
of enhancement and productivity pro- 
grams supporting it. If you can install its 
cables easily in your office area, you'll 
find the NorthStar Dimension 300 a good 
alternative to media-sharing LAN systems. 


OUR BUSINESS MACHINES 


OA-Link 

Local area networks give three classes of 
service: file exchanges, printer sharing, 
and access to the same data files by multi- 
ple stations. The OA-Link clustered CPU 
system, from Our Business Machines, 
supplies file exchange and printer-sharing 
functions in a nelwork with up to eight 
small workstations, but its file access capa- 
bilities are meant for a group of disciplined 
friends. The system software offers no 
protection against file corruption or unau- 
thorized access to data files. 

The OA-Link system consists of com- 
bined CPU/RAM/video circuit boards that 
are inserted into expansion slots of a host 
PC- or AT-type computer and cables that 
connect the CPU cards to the workstations. 
The workstations consist of standard PC- 
style keyboards and either CGA or mono- 
chrome monitors. Our Business Machines 
does not provide the workstation equip- 
ment—only the special CPU cards, cable 
connections, and software that augments 
DOS. The keyboards and monitors can be 
PC-XT compatibles from any computer 
manufacturer. 

OA-Link gives you an inexpensive way 
to share files and resources among the 
members of small work groups. The key- 
board-plus-monitor workstations occupy a 
small amount of room, they are quiet, and 
they prohibit anyone from walking away 


with data on a floppy disk. As long as the | 


members of the group follow certain rules 





a OA-Link gives you an 


inexpensive way to share 
files among the members 
of small work groups. 


about using files, this clustered CPU sys- 
tem can be effective. 

The host for an OA-Link system can be 
any kind of PC-XT, PC AT, or compatible 
system. It must have a minimum of 256K 
bytes of internal RAM memory and at least 
10 megabytes of hard disk storage. The 
system software is designed to work with 
MS-DOS 3.1 or 3.2. 

Each OA-Link workstation consists of 
a combined CPU and video card that fits 
into the 8-bit data bus in a PC, AT, or ex- 
pansion unit, an interface box linking the 
user station and the connecting cable, and 
two cables. Each cable has a 15-pin D- 
connector on each end to make the connec- 
tions with the interface box and the CPU 
card. A separate, wall-mounted AC power 
transformer supplies power for the inter- 
face box. 

The CPU card has a NEC V20 proces- 


Pe 
™ FACT FILE 


OA-Link 

Our Business Machines 

9698 Telstar Ave. , #307 

El Monte, CA 91731 

(800) 433-1435 (outside Calif.) 

(818) 350-0683 

List Price: $695, including 256K RAM, one 
serial port, one parallet port, OA-Link card 
with CGA chip, NEC V20 CPU, interface 
box; including ail of the above, keyboard, 
and monochrome monitor, $995. 

In Short: This clustered CPU system is an 
inexpensive, easy way to exchange files and 
share printers in a network with up to eigh! 
smal] workstations consisting of keyboards 
and monitors, but it lacks software protection 
against file corruption or unauthorized access 
to data files. The system runs under Our 
Business Machines’ ODOS. 
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Add the Reader, 


ORIGINAL 


DISPLAY 





subtract the work. 


poy 





pei, an office system 


capable of reading text, 
graphics and photographs 
is no longer a luxury. It'sa 
necessity. 

The addition of the 
Reader to your present sys- 
tem will virtually eliminate the 
need to retype or recreate 
documents and images. The 


Reader can scan continuous 
tone images, such as photo- 
graphs, by converting them 
to 128 shades of grey and 
transfer them to your system. 
Imagine multiplying your 
graphic scanning ability toa 
point where you can repro- 
duce photos or graphics in 
vivid detail. The applications 
are countless. And with the 
Reader's 30 page capacity 
it can feed up to 4 pages of 
text a minute. Accurately and 
automatically. 

Standard features allow 
you to read pages directly 
into word processing pro- 
ove such as Wordstar® 

000, Multimate™, XyWrite™ 


| Ill, Word Perfect™, Display- 


Write™ Ill and Microsoft® 
Word. Features for filing 
and editing are provided in 
an easy to use format. The 


Reader also offers a multitude 
of interfoces to the most pap- 
ular page make-up and 
graphic editing programs 
available. Unique software 
architecture permits the addi- 


Mail to or call: Intelligent Optics Carporatian 
4 Heritage Pork Road, Clinton, CT 06413 Telephone (203] 669-3650 


upgrading. 

in Conciente passibilities. 
Words and pictures repro- 
duced into a polished, profes- 
sional appearance you never 
dreamed affordable. So total 


tion of new typestyles and up the time and effort you 
features to yoursystem with- | spend at your system, then 
out the worry of hardware add the Reader and subtroct 
obsolescence or costly the work. 

BEEBE HEB RBPHRBE RBBB RBSERBERERRBEB 
@ Yes, tam very interested in the (OC Reader. Please send me more a 
information. P] 
ad Nome s 
a 8 
a Address B 
| Ci) Site ip a 
ad Phone ad 
a B 
a B 
| 


INTELLIGENT OPTICS CORPORATION 


Names inchcoted by TM or @ are trademarks of thee respective manuiacturers 
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@ CLUSTERED CPU SYSTEMS 


Our BusIness Machines’ OA-Link System Topology 
(Media: Multiconductor Cable) 
LA 


ee oii, 
server 


@ NEC V20 
CPU cards 


Our Business Machines’ OA-Link system consists of (1) combined CPU/RAM/video circuit boards 
that are inserted into the expansion slots of an 8086/80286 computer and (2) cables that connect 
the CPU cards (which contain NEC V20 processors) to the workstations through (3) an interface 
box. The workstations consist of standard PC-style keyboards and either CGA or monochrome 
monitors. The system runs under (4) the OA-Link multiuser operating system. 














ee 





sor with 768K bytes of RAM (640K usable 
by DOS). You can set the video part of the 
card for either monochrome or CGA dis- 
play. 

The interface box looks like a shortened 
Hayes Smartmodem. It has the same gen- 
eral size and a similar silver-ridged metal 
cabinet. Full-size DB-25 connectors for 
one serial and one parallel port occupy one 
end of the interface box, and connectors 
for the monitor, keyboard, and power sup- 
ply are on the other end. 

If you use one of the ports on the inter- 
face box to connect to a printer, other users 
on the system can access that printer local- 
ly or through the network. You can use the 
serial port to connect a modem or a mouse 
or another RS-232C device. 

You can expand the OA-Link multiuser 
system to as many as eight workstations, 
with a maximum distance of 200 feet be- 
tween the host computer and a user station. 
By setting DIP switches on each worksta- 
tion’s CPU card, you can configure each 
workstation with a unique ID code (num- 
bered 0 through 7). 


INSTALLATION _ Installing the hard- 
ware for the OA-Link system is relatively 
easy. The major steps are setting DIP 
switches to designate the address of each 
workstation’s CPU card, inserting the 
workstation CPU cards into the host’s 
empty slots, connecting the cables to the 
CPU card and to the interface box, supply- 
ing power to the interface box, and con- 
necting the monitor and the keyboard to 
the interface box. 

The most significant drawback to the 
hardware part of this system is the size and 
bulk of the connecting cables. You could 
say that you trade bulky cable runs for 
bulky equipment on your desk, but that 
doesn’t make the cable runs any easier to 
install. The cables would be difficult to 
fish through walls, and you would certain- 
ly have to remove and reinstall the con- 
nectors—a job calling for a soldering iron 
and good technique. The cabling scheme 
is acceptable if you can run the cables 
around a baseboard or through a false ceil- 
ing, but making an attractive-looking in- 
stallation through the walls would be diffi- 
cult. 

Although the two cables running be- 
tween the CPU card and the interface box 
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look identical and have identical connec- 
tors, they are different. Only paper labels 
on the cables mark their function, If the ca- 
bles lost their labels, you’d need to do 
some sophisticated analysis or trial-and-er- 
ror troubleshooting. Designing the devices 
with different connectors for the different 
cables would have been a good idea. 


SOFTWARE The OA-Link multiuser 
Operating system consists of MS-DOS 3.1 
or 3.2 augmented by a floppy disk contain- 
ing programs called the ODOS utilities. 
Every user on the system uses MS-DOS 
3.1 or 3.2, loaded into the CPU/video card 
from the host’s hard disk. The ODOS utili- 
ties furnish printer-sharing services such as 
displaying printer status, halting printing 
of local or remote files, and switching the 
default printer destination. 

If the hardware installation is relatively 
easy, the software installation is simple. 
ODOS comes in a single non-copy-pro- 
tected system floppy disk. The job of in- 
Stalling the networking software consists 
of copying all the files on the system flop- 
py disk onto the boot hard disk drive of the 
host station. Two of the files in the system 


= The OA-Link system 
lacks the software 
features needed to support 
heavy printer-sharing or 
access to the same 


files by more than one 


Station at a time. 


disk are an AUTOEXEC.BAT file that 
loads the RAM-resident Network Operat- 
ing System and a CONFIG.SYS file that 
makes the network environment a system 
device. 

Once the host station is up, you can 
power-up the workstations by turning on 
the monitor and the power switch on the 
interface box. At boot-up, each worksta- 
tion monitor displays a user ID code 








(USER 1, for example) and the DOS 
prompt. 

Our Business Machines’ OA-Link pro- 
vides two basic things: disk sharing and 
printer sharing. Each workstation on the 
system has one logical disk drive (C:), 
which is the host’s hard disk. You can use 
the server’s keyboard to move files be- 
tween the C: drive and a floppy disk on the 
A: drive. Each workstation has access to 
every file on the shared disk. The OA-Link 
Operating system does nothing to prevent 
one user from modifying or deleting every 
other user’s files on the shared disk. 

The latest versions of DOS have a few 
file protection capabilities, such as file 
locking or the ATTRIB command. You 
must invoke the file-locking capabilities, 
however, as part of a relatively sophisticat- 
ed database management scheme, and 
anyone can use the DOS ATTRIB com- 
mand to make a file read/write or read 
only. 


PROTECTING DATA The best ap- 


proach to using OA-Link in a work group 
is probably to assign each user to a subdir- | 


ectory and to let only the system adminis- 
trator make transfers between subdirector- 


ies. The nature of the work group will | 


determine how successful this kind of poli- 
cy will be, because the network supplies 
no software to enforce it. 

The ODOS utilities provide basic print- 
er services, such as displaying printer sta- 
tus, halting printing of files, and printer 
switching. A three-character sequence en- 
ables a user to send output to any printer on 


| the network. Each serial and parallel port 
/ on the workstation interface box has a 


unique three-character name consisting of 
Ctrl-Alt-#, where # is the designated port 
number. 

For example, anyone on the network 
can access the printer attached to the paral- 
lel port on user 0's interface box by press- 
ing the Ctrl, Alt, and 0 keys. User 0’s seri- 
al port is accessed by pressing the Ctrl, 
Alt, and 4 keys. The host computer’s first 
printer port is designated as port number 7, 
the host’s second printer port is number 8, 
and so on. The concept is simple and the 
system works, but the details of operation 
can require using an operating aid, locally 
written on a piece of paper, at every work- 
station. 





The Alloy Plus4 system is the hands- 
down winner for performance. We 
also like the idea of extending RS- 
232C wiring more than we do ex- 
tending keyboard and video cables, 
as you must do with the other two 
systems reviewed. The ability to use 
Novell's Advanced NetWare on this 
system is also valuable. 


In DOS-related tasks that don’t depend 
on disk caching, the OA-Link system per- 
formed as well as IBM PC standard work- 
stations operating on more expensive me- 
dia-sharing LANs. Its performance slowed 
down considerably under the record- and 
file-locking workload provided by the 
Smart Applications LAN benchmark tests. 
Judging it from a performance standpoint, 
this system is adequate to support a small 
group that is, for example, manipulating 
spreadsheets or doing some types of word 
processing that don’t place a heavy load on 
the server's hard disk. It lacks the software 
features needed to support heavy printer- 
sharing or access to the same files by more 
than one station at a time. 

Installing the hardware for the OA-Link 
is easy as long as the work area is small and 
open. Installing the software is simple, 
too. Except for printer sharing, the operat- 
ing system is standard DOS. Sharing print- 
ers requires remembering or looking up a 
few keystroke combinations. This system 
is a practical way to share resources and 
exchange files in small work groups, but it 
comes with a significant vulnerability: the 
lack of any security, file management, or 
file protection beyond DOS. OA-Link ex- 
pects users to play by the rules. Pu 


Frank J. Derfler, Jr., isa contributing edi- 
tor of PC Magazine. Roberto Rivera is an 
in-house computer consultant for George 
Mason University. He has also worked as 
a network applications programmer for 
Chase and Arlington located in Rosslyn, 
Virginia. 
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PC Magazine Editor’s Choice 


Standard-286 Il 


8 MHz/0 Wait State 


“The only thing standard with the CompuAdd Standard-286 Il that 
itested was its AT compatlbiilty and Its name. With its 8 MHzciock, 
Zero wait state, speed and reset switches, and six 16-bit buses, the 
Standard-286 li stands out from its competition...its performance, 
features, and price are enough to make me want to take it home.” 
Vincent Puglia PC Magazine Vol.6#3 

“In Short: Low base price, a Phoenix BIOS, the ability toswitch 
speeds without rebooting, and areset switch make this one of the 
best of the bargain compatibies.” Pc Magazine Vol.6#3 
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— * 6MHzSpeed © One-YaarWarranty 
Bip a ® OWalt State © ATStylaKayboard 
® Intal80286 Processor © Phoenix BIOS 
Lp Ce ee ee Re *® 200 Watt Power Supply ° 512K RAM 
A et ee =\ nth * Clock/Calendar wiBattery Back-up * 1.2MB Floppy Drive 
fs. an iimieaneines coin i vs " 
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Computer ' Printer 

286/10MHz system with Intel 80286 processor (with Fast 180 CPS dot matrix, 80 column, quiet (less 

ewitch-selectabie 6MHz of 10MHz processing than S5db} printer with 3KB of buffer memory, 
Phoenix ROM BIOS, 512KB RAM, graphic moda (up to 240dpl), near latter quality 

(expandable to 1MB on motherboard), 8 expansion mode, §& foreign Isnguage marks snd symbols, 

slots, 200 watt power supply, 1.2MB tloppy drive, tractoritriction feed, and replaceable print head, 


8060 styls keyboard, dus! floppy/hard drive 
controller, clock/catendar wibattery backup. Soltware 
MS-DOS 3.2 operating system snd GW BASIC. 


Hard Driva Introducing the new protessional Zen. Professional 
20MB Sesgste Herd Drive tully Instelled, with Word with spelling checker, now includes mail- 
65ms sccess time, enindustry favorite merge and supporis most tont styles and printers 
(even laser printers!), Professionaf Cele ofters 



































Modam linear regression with over 250,000 cells svailable. 
1200 Baud internal modem with sottware, Vacard, } Professional Link olfers grestar cspability and 
fully Hayss compatible, sutosnswer, suto dial. 4 eae flexibility plus additions! terminal support tor 
hh | ANSI-X3.64 end VT 100. 
| Monitor and Display Adaptor | 
High resolution (750 x 350) amber monochrome Accassorias: 
monitor with 12" displey screen end Hercules Persilel printer cable, box of 10 high-density 
compatible monographics card with parslis! port. £ = = = ED  disksttes, 200 sheets continuous torm Paper. 






14” EGA high resoiution coior monitorand eihenotd Apimphled adaptor eard (or vivid coiors and graphics 


Call Toll Free: 
800-531-5475 
| Personal Computer Products ner es wianesen 


12303-G Technology Austin, TX. 78727 (pions, lribnemiss! qe acon) gee 








“CAREER STARTER KIT” TURBO-88 


Everything You Need To Begin Serious Computing immediately!!! 


Computer 


18M compatible Stenderd Turbo-88 system with 
tntel 8088-2 (4.77-8MHz) processor. 256KB RAM 


expandebie to 640KB on mein board, end 8 
expansion slots. Half-helght, double-sided dis- 
katte drive, diskatta drive controltar, Harcuies 
competible monochrome graphics edepter cerd 
with perallel port, 135 wett power supply and 
ATametyle keyboard. 


Monitor 
High resolution ( 750 x 350 ) amber monochrome 
monitor with 12” display screen. 


Printer a 
100 CPS dot matrix 80 column printer with friction 
end tractor feed end ail-polnts-addressable 
graphics capability. 


Software 

MicroSoft MS-DOS 3.2, MicroSoft GW Basic, ZEN 
Word (word processing & spell checker ZEN Calc 
{apreadsheet) and ZEN Link {communication 
package). 


Accessories 


200 sheets continuous-form paper, pri 
and 10 blank diekettes 


Cail Toil Free 


800-531-5475 
=e) 








niece “Personal Computer Products” 


Keyboard selectable 
clock speed 

ATim style keyboard 
256K expandable to 640K 
on motherboard 

8 expansion slots 

Intel 8088-24 77 orsmHz 


© 1-360K half-height drive 
So) il) ae $895 5 wes 
Monographics Capability included A9 5 














“Personal Computer Products” 


Hercules» Compatible Monochrome Graphics Card Multifunction Card 


~ 


\ 


Text Mode 80Col_ x 25 Characters 384K RAM Parallel Port 
Graphics Mode 720 x 348 Pixels Clock/ Calendar Game Port 
Parallel Port Serial Port Software 





Build Your Own Turbo 


CHARGE CARD @ 236 


Turboboard $159 
Chassis $29 


Floppy disk 
coamalag (FDC) $ 39 


1200 Baud 
Standard Brand. $99 


1200BaudEverex $129 
2400 Baud Everex, $239 





Samsung 
12" Flat Screen 
With Tilt & 

Swivel Base 





Intel 80286 Processing 


Treec. $295 





Color Display Cards EGA Color Monitor 


Cae) eel 


CojorCard 
w/ Parallel Port $ 7 9 
eu 
x 1 
256K DeplayRAM $ 1 79 


Resction PADD och ier GOD I Kiernan $139 


Mulitunction Card for ATe 


MEM-576w/0k. $39 





ATVO 7 5 
Esai Parallel Port $ a Tol ie $ 109 — —— 
lemory Expansion, EMS PCw/0K 5151-(Pictured) 
Also hasa Clock/ Serial & Paralle! Port 
Calendar & Game Pon 29 [Ml joriBMAT®  w0k$ 169  emsatu/oxk $129 | atstyie $69 
Call Toll Free 
é 800-531-5475 
ie 7 = arr. “e ac, | 
“Personal Computer Products” ea C3 
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800-527-3125 512-250-5541 

















HARD DISK PROFESSIONALS © 


Full Documentation ° Illustrated Manuals « ¢ One Year Warranty ° Toll Free Tech h Support® 


Min 1 Ft hea 
| i tt | IDC ILvyX, 
© ot hes Disk Drives For AT® Compatibles 





© Whitney Technology Flexures 


¢ One Year Warranty And Sliders 
* 28ms Average Seek Time ® Fail-Sate Automatic Actuator 
* Linear Voice Coli Closed Loop pee 
ServoSystem * Low Power. 14 Watt Standby Power 


42MB.......... $595 
70MB.......... $895 


Hard Drive Kits FlashCard-20 FlashCard-30 


for PC’s and Compagqs 

¢ Western Digital Controller ¢ Western Digital Controller 
¢ Boots From FlashCard * Boots from FlashCard 
¢ 20MB 3%" Hard Disk ¢ 30MB 312” Hard Disk 


¢ One YearWarranty “Forthosemorecencarned * One Year Warranty 
with budgets. the Standard 


Hard disk drive, 
controiler board, 
cables, mounting 
hardware, instal- 
iation manuai. 







































Perdis has * Installs in Minutes BrandFisancard.20end «Installs in Minutes 
- jaal siand outaa 
mounted drive. * Shock Mounted we bes fom ese aes 2. © Shock Mounted 
forward and hones epi: 

20MB $375 Y ity. Either product would be 

2 OCC OOOO Ere wa 2. Speen Nant 
30MB (R LL) ee eS TL, your PC. 

al Winant Rosch 

20MB (for Compaq) eee eee PC Magazine Vol 6-3 


AST SixPakPlus NEC MultiSync 


Monitor 




















Adjusts horizontal 
frequency, up to 800x560 
resolution, supports TTL 
andanalog inputs, 13” 
display. 


Princeton 
Gs Graphic Systems 






© 384KBRAM _ « SerialPort 
* ParallelPort © Memory 


360K Flo py Drive ° 2Year Expansion 
For|IBMAT® Warranty * Clock/Calendar 


$195 
ORCHID 







Stream-20 (reap... SS8O 
Stréam-60 wangter) $ 757 








































Tiny Turbo 286,,, ihe amlailel . $449 
© Uses 80286 Processor (BMHz) 5 
© Keeps Original 8083 In System Enhanced Color Monitor $539 
e Processor Selectable To 310A 
Insure 100% Compatibility MonochromeMoniter. .... $159 
Memory Chips * Optional 80287 Numeric Video7 
64K 150ns.. nia Vega EGA Deluxe 
258K 150ns. ee 4 ee | OL. oe Compatible with iBMEGA, 
258K 120ns............ $35 ff Wot........---.-..-- 256K of Oisplay RAM, $369 





Our Poticy: All prices inciuae fully insured UPS ground shipping on all orders shipped :n contineiai US A No surcharge for VISA MasterCard or 

UPS COD payments 1Minimum purchase of $50 on COD & net term orders) We accep! Fortune 1000 Governmental & Institutional putchase orders on a C 

nal terms bases (with credil approval} at no additional charge Allow / days for personal check and company checks to clear No warranly work done omp 
wilhout proot of purchase 

Add 7" % saims taa ta Texas resident Prices are subjec! to change All equipment caries a new laciory warranty All returned lems musi be 


acrompaniedbya return authorization number and subjec! toa restocking Ine Order Toll Free: 
Corporate & Inatitutions!l Accounta Welcome: Our national accounts division 1s dedicated fo oraviding Ihe prompt proleasianal service required 

to keen your businesa running smoothly We accep! PO + on a nat terms basis (miramum order $50 please) ofter nex! day shipping free fully 800-531 -5475 
insured UPS ground shipment We offer a tull-tme technical stall lo answer any questions tha! might arse and lo make last repairs if needed 

You tinohce the aiterence In Texas Call: 512-250-5541 
AST SixPakPlus Advantage’ and RAMpage' are regrstered trademarks of AST Research inc IBM PC XT and PCAT are regisiercd trademarks of J 

Internationa: Business Machinas Corporation Amdek Compag Epson Hayes Hercules Intel Obdaia Panasonic Pnnceton Graphic Sysiems and Teac Tech Support: 800-527-3125, 
ate tradematks of thet! respuctive Companies. 
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Available NOW 
from your ALLOY 
distributor. 


dBASE III PLUS is a trademark of 
Ashton-Tate. R:BASE System V is 

a trademark of Microrim. 1-2-3 is a 
trademark of Lotus Development Corp. 
PLUS4 and ALLOY are trademarks of 
Alloy Computer jucts, Inc. 












4 Important Words 
for PC VARs and 
System Integrators 


EASY. 
PLUS4 is the easiest LAN to install and use. 


FAST. 
PLUS4 is the fastest LAN for vertical market database- 
oriented systems. 

VERSATILE. 


PLUS4 is the ideal foundation for 2 to 8 user systems. 
Add inexpensive terminals or PCs as your needs grow. 


ECONOMICAL. 
PLUS4 is the low-cost, high-performance LAN designed 
expressly for VARs and system integrators. 
And there are other good words too. File/record locking. 
dBASE III PLUS. R:BASE System V. 1-2-3. Graphics. 


Before you spend more and get less, call ALLOY today! And 
get your free ““PLUS4 .. . and more’”’ brochure. 







Afegy Coe.qvuter Products, Inc., 100 Penesyivania Avenue. Framingham, Massachusetts 01701. (617) 875-6100, TWX: 710-346-0394 
Alloy Computer Products, Inc., 9 Executive Circle, Suite 240, Irvine, California 92714. (714) 261-7661 
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= COMPUTERS & WINN L. ROSCH 


OMMODORE 
COMES HOME 


he market for silicon shelf- 

paper—those cheap pseudo- 

computers that proved to be 

more closet-bound dust- 

catchers than desktop data- 

manglers—has tormented 

the best of computer mak- 

ers. Finding a success amorig the manufac- 

turers of the so-called home computers that 

were popular a few years ago is a chore as 

thankless as sending Diogenes looking for 

an honest man. The casualties are many: 

Atari’s 400 and 800, Coleco’s Adam, 

Mattel’s various models, Texas Instru- 
ments’ T199, and even IBM's PCjr. 

Commodore ranks as the sole survivor 

from that era of marketing errors—its C64 

is the only machine from the home com- 

puter’s heyday that’s still being sold. Yet 

even Commodore hasn‘t escaped un- 





scathed. The company’s C128, the as- 
sumed successor to the C64, was wel- 
comed by the remaining home computer 
market with the warmth normally accord- 
ed to in-laws. The aging C64 endures as 
Commodore's top-selling system. 
Commodore thus has the dubious dis- 
tinction of being the leader in a disappear- 
ing market. It’s the sort of situation that 
makes accountants talk about negative 
growth rates and executives test their fly- 
ing abilities from sixteenth story window 
ledges. Something has to be done: a new 
Strategy thought out, a new market found. 
Enter the PC]0-] and PC10-2, new and 
revolutionary machines for Commo- 
dore—at least at first thought—totally un- 
like anything that the company has ever 
before sold in America. Instead of the go- 
it-alone designs of the C64 or C128, the 


Riding the waves of its success in Europe and Canada, 
Commodore brings its PC-10 to the U.S., where 
it’s setting its sights on the business PC-compatible market. 
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@ COMMODORE PC10 


Reiative Times 
(Ratio: 1BM PC-XT = 100) 


Benchmark Tests: 
Commodore PC10-1 vs. 


IBM PC-XT 


he Commodore PC 10-1's performance matches the floppy-disk 

model IBM PC-XT. At $999 for a basic 512K, single-floppy-disk 
model, the PC10-1 offers full expandability at one of the lowest prices on 
the market. 


Performance Times 
(Times given in seconds except where noted) 


8086 Fiestiog- 008 Oisk 
Instruction © Conveottene! Point Access 
Mix Memory Calculation (milliseconds) 





IBM PC-XT $95 169.70 


‘a 


oe fie 1050. pan 2.70 a 6.00 -—-. 970 4, 004.50 


The DOS Disk Access benchmark test measures the time il 
takes to do a random sector read using DOS. DOS butters are 
Set at 3 and the interleave factor ia left at the drive's default 


benchmark 
differences bytes of conventional memory and treats it as a senes of 64- 
byte records. Then, 16,364 random records are read into and 
wniten from this memory. The resutt shown is the average of 
the read and white times. 


setting. This test adds DOS’: overhead to the BIOS and hard- 


machine code instructions in a big 128K loop. ware times. The test program performs the sector read 1,000 


The 8066 Instruction Mix benchmark test measures the time 
it takes to execute a selected senes of processor-intensive 
tasks. The test program uses 8086 instruction code. These 
instructions are a subset of the total processor instruction set 


Calculation benchmark test measures 
Speed by looping through a series of floating-point 


pice Sine DOS oS partion: The average result ia 
shown in 








PC10s are merely new additions to the 
pack of PC clones, conformists rather than 
individualists, fitting a standard rather than 
making their own. Moreover, the PC10s 
are not at all like Commodore’s cheap 
home computers of yesteryear but are built 
in Taiwan on a business machine base. 
The strategy they embody seems plain: in 
America, Commodore is moving from the 
living room into the burgeoning business 
computer market. 

In uth, Commodore is new neither to | 
the business computer industry nor to the | 
PC-compatibles market. Remember that 
one of the company’s many monikers is | 
Commodore Business Machines. And the | 
European arm of the muitinational com- 
puter company boasts one of the market- | 
leading desktop business machines on the | 
Continent. 

The idea of moving into budget-priced 
business machines probably did not re- 
quire great enlightenment on the part of 
any Commodore executive, however. The 
success of other such low-cost machines 
has been as phenomenal as it was unantici- 
pated. For instance, the Leading Edge 
Model D remains backordered for months 
because supply cannot meet a demand un- 
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foreseen in its makers’ wildest dreams. 
The PC10s are aimed at exactly the 
same market as are the Leading Edge 
Model D, the Epson Equity |, and the 
Tandy Model 1000—a marketplace where 
price means more than anything else, par- 
ticularly performance. Their introduction 
at the Consumer Electronics Show in Las 


| Vegas last January confirms the marketing 


aim for the PC10s. At the time, those 


nivd 
es Bac lag lied Ga 3 


Commodore PC10-1 

Commodore PC10-2 

Commodore Business Machines Inc. 

1200 Wilson Dr. 

West Chester, PA 19380 

(215) 431-9000 

List Price: PC10-1, $999 with 512K RAM, 
one disk drive. PC10-2, $1,199 with 640K 
RAM, Iwo disk drives. 

Requires: Color or monochrome display. 
In Short: Ordinary 8088-based computers 
with no performance advantages bul with 
full PC expandability, famous name, and 
competitive retait price. 

CIRCLE 695 ON READER SERVICE CARD. 


wanting to get their hands on cheap clones 
were frustrated by the lack of available 
merchandise. Commodore aimed to take 
up the slack in supply. 

Dig into their cases and you'll find evi- 
dence that the PC10s were merely waiting 
for a propitious moment or some powerful 
motivating force to push them onto the 
American market. The system board is 
plainly silk-screened with the legend 
“Copyright 1985 Commodore.”’ That’s 
going way back for a 1987-vintage intro- 
duction, an unusually long gestation in a 
market where products are often intro- 
duced before the first pen touches down on 
the plans. The reason is simple: the PC10s 
are computers that have come in from the 
cold of Europe and Canada. Up north, the 
identical Commodore computer is the top- 
selling PC compatible. In Europe, and par- 
ticularly Germany, it also ranks near the 
head of the list. 

The marketing ploy and timing of the 
introduction should guarantee such sure- 
fire success that the PC10s probably won't 
have to be very good computers to be mon- 
ey-makers for Commodore. Remarkably, 
however, the two PC10s just happen to be 
very competent (though perhaps dated) 
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If you can't quite squeeze your re- 
search into a regular 9-5 day, you need 
KNOWLEDGE INDEX” In minutes, 
you'll locate the articles you need from 
millions contained in over 10,000 jour- 
nals covering all disciplines. Best of all, 
you use KNOWLEDGE INDEX nights 
and weekends, when the library may 
be closed. 

No special equipment or program- 
ming skills are required. All you need is 
a personal computer and a modem to 
access many of the same online data- 
bases used in libraries. 

But convenience isn't the only advan- 
tage. We'll automatically charge your 
VISA, Mastercard, or American Express 
account, so paying for KNOWLEDGE 


s} . 


INDEX couldn't be easier. And since you 
use Knowledge Index during the hours 
libraries and businesses don't, you 
save money. 

Sign up and receive $10 off the 
start up fee. Forget about rushing to 
the library before it closes. Just get 
KNOWLEDGE INDEX. An idea that's 
long overdue. 

For information, call 800-3-Dialog. 
Or write: KNOWLEDGE INDEX, Dialog 
Information Services, Inc., 3460 Hillview 
Ave., Palo Alto, CA 94304. 


DIALOG" 


A subsidiary of Lockheed Corp 


e% 


thelibrary at 3 a.m. 


SAVE $10 NOW. ‘Sagn up tor KNOWLEDGE 


INDEX now® and pay only a $25 start up fea (requiarly 
$35) Fae plus connect-tme changes of 40* per minute will 
be billed lo your credit card (KNOWLEDGE INDE X is 
Svadabie only through these credit cards) 


LO VISA () Masiercard © Amencan Express 
Acc No 
Signature 


Name (please prt) 


Exp Date... 


Address, 





Cay 





Teepnone (Day) 


* KNOWLEDGE INDEX User s Workbook password and 
contrac! wil be sent immediately Contract must be 
feturned wiltin 30 days ta keep password active 


KNOWLEDGE INDEX. Dialog Information Sernces, 
3460 Hitwew Ave Palo Alta. CA 94304 


HKNOWLEDGE-INDEX: 


INFORMATION — ONLINE ALL NIGHT 
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Pick a card. 


Toshiba’ gives 
T3100° users: 


Modem (Suggested List, $399*) 
= 1200/300 Baud Internal Hayes: compatible Modem 
No communications software 
Memory Card (suggested List, $1,699") 
= 2 Megabytes Regular Dumb (Extended) Memory 
No EMS software (This board can’t use EMS anyway) 


69,98 


for 


Megahertz gives 
T3100 users: 


EasyTalk* EMS/T1200 

= 1200/300 Baud Internal Hayes-compatible Modem 

« Crosstalk® Communications Software included 

* | Megabyte Smart (Can be Extended or Expanded) 
Memory 

= EMS Software (Lotus®/Intel®/Microsoft® 
Specification) included 

= Two-year Warranty 

* Easy Installation— Only One Board to Install! 

= Easy Operation— Software Helps You 

= Two Products on One Internal Board 


790) 


for 


nuit said. 


Already made the mistake? 
Save $300. Send us your Toshiba modem and $499," we'll 
send you an Easyfalk EMS/T1200 with CRO (ALK. 






m* 
f 


EasyTalk 
EMS/T1200 
Jor the 

Toshiba T3100 


Fasyfalk. 


Megahertz Corporation 


2681 Parley’s Way Salt Lake City, UT 84109 (801) 485-8857 
# Asubsidiary of Vector Development inc., a public company 

For more information anda 

dealer in your area, call toll-free 


Uap RRC 
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= COMMODORE PC10 


a 
Me 


2a 


ee 8 
The Commodore PC10-1, pictured above, is 
equipped with 512K bytes of RAM and one 
Sloppy disk drive. The PC10-2 comes with 
640K bytes of RAM and a second floppy disk 
drive. Monitors for both models are not 
included in the base price. 





machines capable of running whatever or- 
dinary PC applications you load into them. 
They’re good enough, in fact, that you'll 
undoubtedly see these machines plugging 
“away on desktops in small businesses and 
cost-conscious corporations all across the 
country despite the homey American repu- 
tation of their maker. 
Overall, they rate as a good choice for 
applications in which performance counts 
least. Compared to some of the other cut- 





good expansion possibilities: four free 








throat PC clones, they also offer unusually 














hard disk, and a big enough power supply 
to take care of most options. Their sole 
shortcoming is that, at their current prices, 
they might not be cheap enough to com- 
pete effectively against the new wave of 
clones selling at $500 to $700. But savage 
discounting—something Commodore 
computers are well accustomed to—holds 
the promise of making the PC10s market 
leaders. 


UNREMARKABLE OLD FRIEND The 
differences between the two PC10 models 


slots out of a toval of five, space awaiting a | are threefold: drives, memory, arid price. 


ss Se SE ee sss 
PC MAGAZINE ® JUNE9, 1987 
349 













FREE 
CONSULTATION! 


EGA Cards 






oom eeees 


Decent te eee 






Memor y 
AMI ELEPHANT 10 & 12 MHz!! 
HARDRAM 

Non Volatile EMS .... 359 
Maynard ON-Board cites OSD 
Maynard Maynstream (20) 095 
Maynard Mouse..... (20) 149 














Accelerator Boards 


Maynard Surprise!....... 
Surprise 286........... 399 









Statistics 
Statgraphics.......... 





PCB Layout 






Ovation Schema........ 399 
PSOIGOs icc e cece es CALL 
Winteck SmartWork ..... 849 






Call for many products not listed. 





pow hoa A Victoria Street 


Costa Mesa, CA 92627 
(714) 722-6700 ff 


Shipping from East & West coast 
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@ COMMODORE PC10 












The PCI1O-1 is the more modest effort, | patibility for under $1,000.’ The PC10-2 Except in respect to the manufacturer, 
equipped with a single floppy disk drive, | is a step-up model that adds a second disk | neither PC10 model rates as a milestone 
512K bytes of RAM, and a $999 price tag | drive and 128K bytes of RAM (making the | machine. Both are quite ordinary PC com- 
that lets you instantly imagine the head- | memory total 640K) to the machine and | patibles, hardly newsmakers in a world 
lines on the press releases: ‘‘Full PC com- © $200 to the price tag. dazzled by the performance of the 80386 
microprocessor. 

Central to each is the same brain, the 
8088 microprocessor, running at the 4.77- 
MHz rate that’s standard for IBM PCs and 
PC-XTs. Performance is pedestrian com- 
pared to the glory machines in today’s PC 
universe, exactly equivalent to the speed 
of a first-generation PC. 

For those who need more oomph in 
their number crunching or graphics, a 
socket is available for an 80287 numeric 























= Except in respect to 
the manufacturer, 

neither PC10 model rates 
as a milestone machine. 


FOR “SLOT PHOBIA’ 
Snap two half cards into one slot. 


FIRST CURE: 

@ Conventional memory, EMS memory 
and EM memory. .up to nine mega- 
bytes in one slot 

@ Snap doses ot 1, 2, 4 or 8 megabytes 
behind the one megabyte primary 
board. 































coprocessor. It will probably be used by 
folks who like to turbocharge their Chev- 
ettes or Citroen 2CVs. 

Functional differences from the IBM 
| PC or any other popular clone are trivial. 
The PC-10s will run any version of DOS, 
including PC-DOS 3.2, and any program 
that doesn’t depend on the BASIC module 
that IBM builds into its system ROMs. But 
you won't have to bother with PC-DOS or 
| worry about BASIC because both ma- 
chines come complete with MS-DOS 3.2 
and GW-BASIC as standard equipment. 
Commodore also includes a copy of the 


SECOND CURE: 
@ Ail the video Input/ output you could 
ever need tor your XT™ or AT™. 
@ Snap your choice ot video cards 
behind a primary 1/0 board. 


THIRD CURE: 

@ All the memory you could ever need 
for your PC/XT... up to 8 megabytes 
of EMS memory in one slot in easy 
to take doses of 1 to 8 megabytes. 


A ue INDUSTRY STANDARD: 
First to get more than 3 megabytes 





in one slot. eee sae 
@ First “Z” Bus for snapping two half For more intormation see your local, SideKick desktop utility package. . 
pe a ae neuer authorized ZUCKERBOARD reseller or Turn on a PC1O, and you'll see a slight- 
. call 1-800-D24-4920 in the U.S. 0 i i = 
First to offer card trade- ins for leduaeasaauenttriceth mies a: ly more informative screen than the flash 
tuture memory and video needs. ing cursor the PC gives you at power-up. 
a BD ae you, La buyer fe not esse oem Devices, Inc. The PC10s list their port assignments and 
a profit hungry manufacturer) to 35 Santa Ana Court, Pa 
decide how you spend your hard- Sunnyvale, CA 94086 count through memory as it is checked so 
earned money. Telephone: (408) 720-1942 you know that something is actually hap- 


pening while you wait through the self- 
test. In about 30 seconds, each machine 
announces all’s well with a quirky, chirpy 
trill and boots up from drive A:. From then 
on, you'll be dealing with the DOS you’ve 
grown to love/hate/endure. 

On the outside, the PC10 looks like a 


It’s another 


ZUCKERRBGARID 


IBM AT and XT are registered trademarks of International Business Machines, wd 
It'S another ZUCKERBOARD 15 a registered tradamark of Advenced Transducer Oewees, Inc. 
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THE HARD DRIVE SPECIALISTS 


oOMB AT 
Tape Backup 


Tape Backup 


PC KITS: 

Our kits come complete with all 
the components that you need to 
install a hard drive, including 
controller card, mounting hard- 
ware, cables, and software. In 
minutes you can add a hard drive 
to your system with our easy 
to understand, fully illustrated 
instruction manuals. 


20MB MiniScribe, 85ms $359 
20MB Seagate, 6Sms $369 
30MB MiniScribe, 85ms $419 
30MB Seagate, 6Sms $429 





Every hard drive we sell comes 
with a sixty-day money back 
guarantee. We provide free, 
fully-insured UPS shipping with- 
in the continental U.S.A. 


Our trained customer service/ 

technical support staff is ready 

to serve you if needed: 
512-335-7598 


SOMB Seagate 
AT Hard Drive 


20MB Seagale 
AT Hard Drive 


SCRIBECARDS: 

The ScribeCards by MiniScribe 
mount into your computer with 
the ease of an expansion card! 
Their shock mounted, fast-access- 
time hard drives mounted on a 
controller card is the newest 
technology, insuring reliability 
and space saving design. 


Scribe 20MB, 68ms $399 
Scribe 30MB, 68ms $429 


TAPE BACKUPS: 

We put it all together for you 
with controller and drive cable, 
tape cartridge, step by step 
manual, and software, The 
backup process siarts with a 
simple command from you and 
finishes by itself in minutes. 


20MB for your PC $549 
60MB for your AT $749 








Lifetime Memory Products: 
Quality hard drives at competitive 
prices. We offer the best products, 
superior Quality —_ assurance, 
and a 48-hour burn-in. 


AT DRIVES: 

We're proud to present the finest 
names in hard drives—Seagate 
and MiniScribe. Our AT drives 
come with data cable, mounting 
slides and manual for quick, 
easy do it yourself installation. 
Reliabilty is our guarantee. 


Regular AT: 
20MB Seagate, 6Sms $295 
30MB Seagate, 40ms $569 


High Capacity: 

40MB MiniScribe, 28ms $578 
71MB MiniScribe, 28ms $879 
40MB Seagate, 40ms $595 
80MB Seagate, 28ms $919 








Lifetime Memory Products 
12611 Research Blvd. #400 
Austin, TX. 78759 


National Sales Staff: 


30MB MiniScribe 
PC Hard Drive 


3OMB Seagate 
PC Hard Drive 





LIFETIME BACKUP 
UTILITIES: 


Free with every Lifetime hard 
drive. Easy to use, reliable and 
fast! Lifetime is a utility program 
for backing up, comparing, and 
restoring files between your hard 
disk and floppy disk drive. Use 
from a menu or your DOS 
commands. It's not sensitive to 
the clock speed of your computer 
and uses either a 1.2MB or 
360K floppy drive. 


& 





1-800-622-8001 Outside Texas 


1-512-335-8394 Inside Texas 
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Lwith MoT RiTe 
py of NaMe. 


+ Wibl Not Rive 
My oLD NAME: 


My new wAme 


AMTjr: 


My FaBulvs New price 


$499: 


WITH OR WITHOUT HIS CLONE 
SUIT, our AMT jr. has more on < 
the ball than his big brother. 

Offering top quality in design, com- 
ponents, materials, and construction, this 
feature-packed model is based on an Intel 
8088-2 (or NEC V20-8) CPU, running at 
4.77 MHz or 8 MHZ, selectable: handles 
PC DOS®, MS DOS®, XENIX®, and other 
operating systems, plus a full range of 
1BM-compatibie software. 

The standard system has a “O”’ wait 
state on memory, and operates many 
times faster than the IBM PC/XT® Offers 
640 KB of RAM on the motherboard; 

360 KB floppy disk drive; eight expansion 
slots; LED indicator for the turbo mode; 
PC AT® style keyboard; 135-watt integral 
power supply; and security key lock. 
Optional features include 20 MB to 120 
MB of hard disk, Phoenix® Bi0S, EGA, 
and an 8087-2 math co-processor. 

And for reliability, every AMT jr. 
is burned-in at the factory prior 
to shipment. 

No IBM®-compatible system gives you 
more capability and value for your dollar 
than our incredible AMT Jr. 


AMT-386- 


Superfast PC at superlow price! 


§ 2 9 9 AMT’s top-of 


® the-line system 
features Intel's phenomenal new 80386 


chip with a superfast 6/16 MHz switchable 








clock. Included are 1 MB of RAM expand- 
able to 4 MB, on the motherboard; 1.2 MB 
floppy disk drive, “‘O" wait state using a 
64 KB cache; facilities for up to 180 MB of 
hard disk, socket for a math co-processor, 
and a full range of optional peripherals, 
accessories, and expansion products. 


AMT- M4 86" new Faster 


6/10 MHz Switchable Clock. 


$699. mm 


full-featured 
system offers many of the same attractions, 
features, benefits, and options as the 
AMT-386. Based on an Intel 80286 CPU 
running at 6/10 MHz (Ultra-fast 6/12 MHz 
optional), 640 KB of RAM, expandabie to 
1 MB on the motherboard; accommodations 
for up to 120 MB of hard disk; Phoenix 
BIOS optional. 


LAP/PRO 10" 


§ 1 4 Powerhouse 
@ iBM®- compatible 


in a fully portable package. Standard AC 
model has a 16-bit 80186 CPU; 640 KB of 
RAM; dual 5.25-inch, 360 KB floppies; 
96-pin expansion port; serial and parallel 
CIRCLE 507 ON READER SERVICE CARD 
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communication ports; high-contrast, 80 x 
25 back-lit LCD with 640 x 200 resolution; 
and 83-key enhanced keyboard. Options 
include Super Twist screen and 300/1200 
baud modem. 20 MB hard disk model 
(LAP/PRO 11™) also available. Perfect 
computer for busy professionals or on- 
the-go executives. 


DON’T WAIT — CALL NOW 


Pick up your phone now and get full 
details or place your order. 

















14751 Franklin Avenue 
Tustin, California 92680 


Phones: Corporate Headquarters 
(714) 731-6800, 
in LA call (213) 477-6320, 
In Bay area (415) 490-7967 
TWX 5106003265 AMT USA 


“Prices and availability subject to change without notice 


Reg. trademarks — IBM, IBM PC, IBM PC/XT, IBM PC AT, PC DOS. 
Intemational Business Machines Corporation, MS DOS, Xenix: 
Microsoft, Phoenix BIOS, Phoenix Technologies Ltd. 


= COMMODORE PC10° 


stylish update of IBM's original PC de- 
sign. It’s still a needlessly big, rectangular 
box, PC-size (5% by 19 by 15% inches), 
mostly made from sheet metal. 

The front panel is plain beige plastic 
and devoid of ventilation slots. A gray 
nameplate and a right-hand drive bay large 
enough to hold two 5% inch half-height 
floppy disk drives adom the front. A nar- 
row crease near the top of its flat face ties 
the two built-in indicator LEDs—red for 
power on and green for hard disk drive ac- 
tivity—to the drive bay. Just under the 
front panel overhang is a jack to which the 
keyboard connects. 

The back of the machine looks equally 
Spartan. Besides the five retaining brack- 
ets of the intemal expansion slots, only 
two connectors (the built-in parallel and 
serial ports), a small black rocker switch to 
turn the power on and off, and a jack for 
the power cord are visible. No AC jack for 
plugging in a monochrome display is 
available. The connectors for the two ports 
both follow the PC-XT standard, a female 
DB-25 for the parallel and a male DB-25 
for the serial. 

The thin steel lid of the case is secured 
by five Phillips-head screws in the rear and 
two more at either side near the front. The 
top of the case slides backwards easily and 
lifts off, allowing access to the machine’s 
innards. 


WIDE OPEN SPACES Inside, the 
PC10s look almost as if someone forgot to 
put the computer in. They’re spacious and 
empty, resembling more a dirigible de- 
signer’s work than a computer engineer’s. 


If you're installing options, that’s good: | 


you’ll have room to work and few worries 
about slicing your hands open trying to 
shoehom a disk drive into a cramped cage. 
If your desktop is crowded, however, the 
wasted space is annoying. More than a full 
inch of the case could have been carved off 
without compromising any of the intemal 
functionality, or the extra area could have 
been devoted to an additional expansion 
slot. Were Commodore simply to limit 
Mass storage options to hard disk cards, 
more than 6 inches could be chopped off 
the chunky chassis. 

One reason for the bare look inside the 
case is that both port support circuitry and 
the floppy disk adapter are built into the 








PC10 system board. The sole feature lack- 
ing from this native endowment is a built- 
in time-of-day clock. 


The only genuine expansion board in- — 


cluded or required by either PC10O is an 
ATI Technologies Graphics Solution, a 5- 


inch-long card in the leftmost slot. This | 
standard-equipment video adapter mimics | 
the IBM Monochrome Display Adapter, | 


Hercules Graphics Adapter, IBM Color/ 


= Inside, the PC10s look 
almost as if someone 
forgot to put the 
computer in. They’re 
spacious and empty. 


Graphics Adapter, and Plantronics Color 
Board, so you can plug just about any 
monitor into either PC10. 

The layout of the L-shaped PC10 sys- 
tem board is neat and its quality is high. Its 
circuitry is not densely packed nor does 
there seem to be much of it. You'll find al- 
most no custom LS] (large scale integra- 
tion) chips; nearly everything is a stock 
catalog item. Unlike the bargain Commo- 
dore computers, this one uses top-quality 
components, like a glass-epoxy (instead of 
a phenolic) circuit board, just as you would 
expect in any quality compatible. Its liber- 
al use of circuit-board real estate should 
guarantee reliable operation, particularly 
considering the modest performance de- 
mands made on it. 

The system BIOS is stuffed into a sin- 
gle socketed ROM chip and no vacant 
sockets are provided for expansion ROM. 
Its intemal copyright attributes develop- 
ment to the joint efforts of Commodore 
Electronics Ltd. and Phoenix Software As- 
sociates Ltd. it proved both well-behaved 
and extremely compatible and exhibited 
no problems running any standard DOS 
software. 

Only 256K of the total system memory 


is built into the system board, in the guise | 


of one parity-checked bank of nine 256K- 
bit DRAM chips. The balance of the sys- 





tem memory is contained on a small pro- 
prietary daughter card just inside the 
innermost standard expansion slot. 

In the PC10-2, this card is equipped 
with one bank of nine 256K-bit chips and 
another bank of six 4- by 64K-bit chips, all 
soldered down, yielding a total of 384K. In 
the PC10-1, six sockets are substituted for 
the latter group of chips so you can later 
add on when the desire moves you (and 
when you can find the moderately rare 


| memory chips). 


DRIVE AROUND THE BAY Another 
reason for the vacant look of the inner 


| PC10 is its internal drive bay. An unfin- 


ished steel shelf next to the floppy disk 
drives, this intemal bay should be able to 
accommodate any full or half-height hard 
disk. The hard disk mounts by directly 
screwing it to a folded-over lip of the drive 


| mounting shelf. 


The intemal bay is actually wider than a 
standard 5%-inch form factor drive (that’s 
where an inch could be shaved off the 
chassis). That, together with the loud- 
speaker mounting scheme (the speaker is 
screwed to the left side of the internal bay), 
limit mounting the hardware for the hard 
disk to two screws near its bottom on one 
side. Thus, you can’t easily install more 
than one half-height drive even though two 
should fit, theoretically. 

Commodore obviously intends this in- 
temal bay to be used for a hard disk. The 
manufacturer even includes an outside 
drive activity indicator complete with ca- 
ble to plug into your disk drive. The 110- 
watt output power supply of the PC10s 
should be sufficient to run all but the most 
greedy disk drives. However, Commo- 
dore skimps on power connectors, supply- 
ing only two, both used by the PC10-2 
floppy drives. You'll need a wye cable (or 
a hard disk card) to add a Winchester 
drive. 


GETTING SET UP Hardware configu- 
ration of either PC 10 requires setting a sin- 
gle DIP switch bank on the system board to 
indicate the number of floppy disk drives, 
monitor type, memory, and whether a 
8087 is present. All machines are set up at 
the factory to reflect their installed op- 
tions—with one exception. All PC10 sys- 
tems are configured for monochrome 
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Enable with Perspective.” 


Talk about something 


to get excited about! 
Perspective. The graphics package. As 
Personal Computing just wrote, “other 
products cannot even come close”’ 

Now, Perspective is fully bundled in 
Enable 2.0. Which means you can now 
have an pies ae system beyond all 
others. Word processing, spreadsheet, 
DBMS, communications and mind- 
boggling graphics all in one. All offering 
the power business users need (for con- 
firmation, just read our “Raves” column 
to your right). 

And what Perspective offers is truly 
awesome: 

© 15 2-D and 32 3-D graphs from 

Enable’s spreadsheet or database 

* Menu exhibiting all graph types for 

selection 

* Graphs can be resized, and rotated 

360 degrees or on any axis for best 
viewing angle 

* 180 choices of shades and patterns 

for various graph elements 

* Automatically converts data from 

one 2-D chart to another, or 
from 2-D to 3-D; all graph types 
compatible. 

Note: the six remarkable 3-D graphs 
you see on these two pages were drawn 
using Perspective. Which should give 
you greater perspective on Enable 2.0’s 
vast potential. 








100+ new features 

and enhancements 

to enhance your 
productivity. 

Not bells and whistles, but meaningful 
improvements! Across all modules. 
Brought about by listening to our spe- 
cial User Advisory Board, calls and let- 
ters to our Customer Support staff and 
continuing dialogue with such demand- 
ing Enable users as the U.S. Air Force, 
AT&T and Hughes Aircraft. 

Here are some 2.0 enhancement 
highlights: 

¢ A High-Level Language Interface 
[Basic, C, Pascal] 

* Expanded macro facility 

* Enhanced report language 

« Enhanced menu generator 

+ Simplified installation/getting 
started procedure. 

* 80,000 word Proximity/Merriam- 
Webster Linguibase™ spelling 
checker 

* Row/column sorting on 
spreadsheets 

¢ Simultaneous display and updating 
of spreadsheet and graph 

+ Enlarged Import/Export file com- 
patibility with a wide range of 
popular software* 

And remember, these are improve- 
ments to what is already recognized as 
the most fully featured, most powerful, 
most customizable, tightly integrated 
software system in existence. 


ENABLE 


Every now and then in the software industry some- 
thing momentous comes along and changes 
attitudes overnight. The introduction of Enable 2.0 
(with a LAN version, and now available on 34" disks) 
promises to be one of those events. 





More and more users 
are using more and 


more of Enable. 


In the tough, spec-filled world of the 
Federal Government, Enable is by far 
the number one selling integrated 
software. 

In the corporate world, after thorough 
testing and trial usage, dozens upon 
dozens of Fortune 1000 companies have 
specified Enable. 

And thousands of smaller companies 
have come to the same conclusion: 
Enable has an incredible ability to 
handle a nearly unlimited range of jobs. 

* From the Dow Corning Economic 
Evaluator, “It’s not eae a matter of 
finding ways to use Enable. | haven't 
found a way not to use Enable’ 

* From a DP Manager for Postal Serv- 
ice HQ, “When people come in for a 
spreadsheet, we give ‘em Enable. 
Database ... we give ‘em Enable. 
Word processing ...we give ‘em 
Enable. | simply can’t see us out- 
pane Enable’ 

« From Xerox, after benchmarking the 
three leading integrated systems, 
“(Enable had] the user-friendliness 
and methadology of integration we 
were looking for:’ 

As acomplete off the shelf product or 
as a base product on which to build spe- 
cial applications, there just isn’t a pack- 
age on the market that can touch Enable. 
Especially now that 2.0 is here. 


*Compatible with WordStar, MulttMate, EasyWoler, VolksWoter, PeachText, DCA, DIF, ASCII, 1-2-3, VisiCalc, SuperCalc 3, SYLK, dBASE, Condor 3, PC File 10 


IN A NEW 





PERSPECTIVE 





One after another, 


the raves keep flowing in. 
Raves! Raves! Raves! Reviewers were 
lauding Enable even before 2.0. 

“A masterpiece of engineering... 
Enable clearly outdistances its com- 
petitors. It is, without a doubt, the first 
of a new generation of integrated soft- 
ware products: 

{PC Products) 

“The great thing about Enable is that it 
gives you all the benefits of a collection 
of top-notch stand-alone packages— 
plus integration to boot. It's what 
Symphony was supposed to be’ 

(Software News) 

“If you are looking for one program to 
do it all, this is the one” 

(PC Magazine) 

“Enable... may be the first program to 
make you give up your dog-eare 
WordStar, dBASE, Smartcom and Lotus 
1-2-3 disks’ 

(Business Software} 

“Each of the five modules...has a 
depth of features and functionality rare 
in an integrated package...” 

(infoWorld) 

Enable 2.0 is bound to generate a 
whole new file of raves! Including 
your own. 


Enable/LAN. 

A great new way 

to make connections. 
Enable/LAN gives you the most useful, 
powerful PC network software on the 
market. 

Consider, a system with all the bene- 
fits of Enable 2.0 itself: 

* System design, documentation and 

support making ease of use a reality. 

* Word processing, spreadsheet, 

graphics, DBMS and communica- 
tions equal to the functionality of 
the best stand-alones. 

* Smooth, simple, fast integration 

between applications. 

With all the LAN features you’d 
expect: 

* Password protection for all 

applications. 

* File and record locking for all 

applications. 

* Compatibility with all the major 

networking software. 

Plus some unexpected benefits. Just 
one example: Enable/LAN is import/ex- 
port compatible with the most popular 
PC software, meaning you can share 
files on your network from packages 
that don’t currently offer LAN versions, 
such as 1-2-3. 

To find out more about all you can do 
with Enable/LAN, land on your favorite 
dealer's doorstep. 

(Available 2nd quarter, 1987) 
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Count the ways 
we'll help you 
et the most 


rom your investment. 
* Extensive training programs, on-site or 
at our headquarters, Beginner through 
Advanced, at very reasonable rates 
Custom consulting service for the 
creation of special applications 
Availability of Enable/Learn—a compre- 
hensive training program-complete 
with instructor's manual and student 
workbooks 
Site licensing program 
A Customer Support Plan which pro- 
vides, at a nominal charge: 
-Toll free technical support 
-Technical newsletter 
-Discounts on Enable upgrades 
—-Opportunity to participate in User 

Advisory Board and in Beta-testing 

If you now have a new perspective 
on Enable, we’ll help you find a dealer 
who can enlarge that perspective even 
further. Just dial 1-800-634-3470 (in 
New York, 1-800-551-1004.) 


nable ap 


integration without compromise = 


© 1987 The Software Group, 
Northway Ten Executive Park, 
Baltston Lake, New York 12019 





= COMMODORE PC10 













monitors no matter what type of monitor | ure to do so may result in monitor damage. | tem board. The accompanying documen- 
they’re sold with. If you're using a color Changing the monitor setting is a two- | tation does not make the matter easy. 
display, you'll have to reset the system | step procedure. You must alter a DIP The entire hardware setup procedure is 
board switches as well as the ATI video | switch on the ATI Graphics Solution and } badly covered in a poorly structured series 
board to reflect your monitor choice. Fail- | flip another one on the Commodore sys- | of appendices. Overall, the spiral-bound 
manuals, a combined operations and DOS 
book and a GW-BASIC reference, seem 
aimed more at Commodore’s traditional 
American hacker market than the neo- 
phyte user or the business community. 

In the same barely adequate vein is the 
Commodore keyboard. Its layout is a vari- 
ation of the original IBM PC AT design 
with enlarged Enter and Shift keys, ten 
left-hand functions, and a combined nu- 
meric/cursor keypad. For some mysterious 
reason, however, other keys have turned 
nomad. Inexplicably, Alt lies to the left of 













NEW! 







Version 3 









PC Tools puts together all the popular features of the Norton Utilities" 
with a powerful DOS interface and makes them resident like Sidekick’. 
Now includes the best of the MACE™ utilities & FastBack™ as well! 






# The PC10s are plug- 







So you can execute virtually any DOS command even when you're using compatible with standard 
another 

ae! IBM PC keyboards and 
With PC Tools, you can : 
* UNFORMAT a hard disk. compatibles. 








¢ COMPRESS a hard disk for improved performance. 
© BACKUP and RESTORE a hard disk FAST. 
© UNDELETE an accidentally erased file. 





Ctrl, above the Left Shift. Esc is where it 








© FORMAT a disk. belongs, upper left, but Backslash is to the 
¢ COPY files. tight of the Left Shift and PrtSc lies in the 
* MOVE files and reorganize subdirectories with ease. cup of the Enter key. Commodore has also 
¢ LOOK at (and even edit) a file. added a dedicated Break key. 





¢ SEARCH for a file name or text within a file. 
¢ PRINT a file (as text or hex and ASCIl). 
And much more! 


All without ever leaving your spreadsheet or database manager or 
word processor or... 


System Requirements: IBM PC, PS/2 or compatible, 256K, uses only 
64K in resident mode. Supports floppy disks, hard disks and 31/2" disks 
{including 1.44 meg diskettes), as well as Lotus/Intel expanded memory! 


The touch of the PC-10’s keys is some- 
what stiff with a linear feel. There is no 
tactile or audible feedback. The keyboard 
mechanism appears to be of the hard con- 
tact type, which is generally not as long- 
lived as the capacitive designs of other 
manufacturers. It also appears to be based 
on an inexpensive phenolic circuit board. 

Fortunately, the PC10s are plug-com- 
patible with standard IBM PC keyboards 
















rder: 503, 5782, 8- ° and compatibles. Buy a PC10 and odds are 
Oo rsh ge ee with ye it Centr al Point you'll want to invest in a replacement key- 
(FE OB tard. Oreond check Software board sooner or later. 
: : : i The review PC10-2 was accompanied 
include $3 s/h, $8 overseas. INCORPORATED 





by a Japanese-made Commodore 1902 
monitor that retails for $349.95. It was a 
pleasant surprise and a delightful contrast 
to the keyboard. A triple-purpose color 
display, the 1902 accepts IBM-style RGB, 
Commodore 64-style split video, and ordi- 
nary composite video inputs. Its sharpness 





$39.95 sect 


We also have backup utilities for the IBM, Macintosh, Apple 4, Commodore 64/128 and Atari ST. 


*Fatack Maca Norton Lutes and Sidehch are repatered rademars of Fat Generason Sysere, Past Mace Sofware, Meter Norton and Borland tmemenorel reapecteaty 








CIRCLE 120 ON READER SERVICE CARD 


PC MAGAZINE @ JUNE9, 1987 
356 









































ove their writing: 


Read It And Reap. 


To: Anyone who wants to impt 


FROM: Ken Dickens, ad writer. 
RE: Agreat new product, 4 helpful pooklet, and how to get poth of 


these ABSOLUTELY FREE. 
tic. So when Reference software told me Grammatik Il 

j i r faster, but "petter™) 
if it was real good it might help 


But Iwrite ads. 
it's fantastic. 


t'ma skep 
could make my writin 
I grimaced. I thought, ye4 
business people write pette 
So if a software program can m 
And I'mnot. 

Well, two months and 
to tell you about Gramma 


mble pie lateT t'mhere to 
tik II, The Writing Analyst. Believe mes it's 
Like an editorial assi in a box. Grammatik can not check all your 
spelling OF diagram a sentence, but Reference Software guarantees 
(and I can personally verify) that it will make your writing clearer 
and more concise the very ¢irst time you use it. 

Just give Grammat ik [I your document's name and le 
it checks your writing against 4 comprehensive set of grammar and style 

i Then, right on your screen, 


rules, it stops iz it suspects 4 problem. 
xt along with a suggestion to go make the 


the problem is shown 
writing better 


For example, jt might stop om a sentence Like 
“tell you that "feel" is probably incorrect 


the Grammatik {1 contest » 
ore the suggestion and move on 


and suggest "chink" instead. You can ign 
iting style), ot mark the problem tobe edited 


(calling this your writin 
later. Crammatik neveT >» never automatically fixes anything for you. 
It'sa coach, not 4 dictator. 


Grammatik If analyzes your wri 


voices awkward or outdated janguage>» 
doubled words words and punctuat 


tit goto work. AS 


in conte 
"y feel T should have won 


or split infinitives> passive 
ing words» cliches, and 


jon, quotation misuse, 


jargore: lags 

hea apitalizatio errors, informal words 5 unbalanced punctuation an 

ecce y after all that it compares your writing with established 
length, percentage of passive 


£ word length, sentence 

osition uses and readability grade level. 

Nothing short of making my writing better. 
rand more concise it gets- 

6th grade level 


standards © 
voice, preP 


And the more Twrite right, 
port that T now write at the 

i ), Talmost never write in 

pyet I still split lots of infinitives- 


ntences with and. But that's just mY 


Del 


assive voice (le 
style. 


And I always start too many se’ 


a. 
We're Giving It Away. 


Why this publication 
and more than 1,200 
others let us go over 


their books 


once a year. 





Some publications, we're sorry to say, keep their readers 
undercover. They steadfastly refuse to let BPA (Business Pub- 
lications Audit of Circulation, Inc.) or any other independent, 
not-for-profit organization audit their circulation records. 

On the other hand, over 1,200 publications (like this one) be- 
long to BPA. Once a year, BPA auditors examine and verify the 
accuracy of our circulation records. 

The audit makes sure you are who we Say you are. The infor- 
mation helps advertisers to determine if they are saying the right 
thing to the right people in the right place. 

[t also helps somebody else important: you. Because the more 
a publication and its advertisers know about you, the better they 
can provide you with articles and advertisements that meet your 
information needs. 

BPA. For readers it stands for meaningful information. For ad- 
vertisers it stands for meaningful readers. Business Publications 
Audit of Circulation, Inc. 360 Park Ave. So., New York, NY 10010. 
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INTELLIGENCE 
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= COMMODORE PC10 











and color saturation appear equal to IBM’s With some clones selling at street prices | er Commodore products, they may just 
Personal Computer Color Display even in | half the suggested retail of the PC10s, the | prove to be runaway successes. PC} 
640 by 200 mode. Its styling, however, is | future of these Commodore machines ap- | ———————-__ 
more like that of a television set—an up- | pears doubtful. But if the PC10s are of- | Winn L. Rosch is a contributing editor of 
right rectangle with a straight, vertical | fered at the same deep discounts as are oth- | PC Magazine. 
face. The finish of its plastic cabinet is a 
pleasing, businesslike pale gray beige, 
with the around-the-screen bezel tinted a 
darker accent gray shade. 


argentine abeae ‘elem (elewaliiece| 


patibles (except for the PCjr), the PC10s 


have no audio output that would make use N Not t B C t for P 
of the sound capabilities of the monitor. re) @) e fo] @ a] ec e 

A wealth of user controls, including 
horizontal position, vertical hold, color, connectivity: 


tint, brightness, contrast, volume, and ™ the condition of being connected.” 


three-position video mode, are hidden be- 

a Auto-T" Switch 
a In the price-is- Peripheral Sharing Device 
everything market in 


which they compete, 
the PC10s rate as 
strong contestants. 















































Mapéfal 
are. 


hind a hinged door at the lower left of the 
1902's front face. A power-on push-button 
switch and a pilot lamp are visible at the 
lower right corner. At rear are a female 
DB-9 connector for the RGB input, three 
RCA pin jacks for the split video, compos- 
ite and audio inputs, and a positive/nega- 
tive sync select switch for the RGB input. 





BACK TO THE FUTURE While in 
many ways the PC10s appear to be com- 
puters designed for the demands of yester- 
day using the technology of half a decade 
ago, they do hold the potential of enlarging 
the PC market even further. In the price-is- 
everything market in which they compete, 
they rate as strong contestants. Although 
their performance is merely adequate, the 
PC1!0s have no inherent handicaps. All 
true PC expansion options are open to 
them, unlike some competing products 










See us at booth 4334 


Sunnyaie.cassons  €®) COMMDER/Spring '87 


which limit expansion board length, the {408} 730-1112 June 1-4, 1987 
ey Telex 5106018576 Georgia World Congress Center 
number of boards, or the type of disk ex- INTERFACE TOOLS FAX 408-730-1452 Allania. GA 


pansion. 
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(703) 847-4740 (800) 642-2395 
ITS TEK-NET-BBS (703) 690-7462 


logy Services, Inc. 
Micro Systems Specialists 8478 Tyco Rd., Vienna, VA 22180 


NEW SHOWROOM 


2688 E. Fowler Avenue Tampa, Florida 33612 (613) 978-1003 S7"e ii Natons Canto! 


(Between USF and University Mall) 


Drives 

20 MB SEAGATE 65MS 
30 MB SEAGATE RLL 
20 MBST4026 AT 
30 MB ST4038 AT 
40 MB ST4051 AT 
80 MB ST4096 AT 
40 MB PRIAM XT 
60 MB PRIAM XT 
40 MB PRIAM AT 
60 MB PRIAM AT 
BERNOULLI DUAL 10 $1839 
BERNOULLI DUAL 20 $2494 
20MB PLUS HARDCARD $695, 
20MB MAYNARD HCARD $759 
ISI WORM 220MB INT. $2995 
60MB ARCHIVE TAPE $740 
GOMB ARCH. EXT. TAPE $740 
60MB GENOA TAPE $935 
60MB SYSGEN $1089 
TOSHIBA 3.5 DRIVE $150 
TOSHIBA 5.25 EXT. $349 
FUJITSU 360 KDRIVE $89 
IDEA DISKIT 2 CALL 

Communications 
IDEA COMM 5251 CALL 
{DEA COMM 5250 

IREMOTE 
IDEA COMM 3287 
Laser Printers 

CANON Al 
CANON A2 
HP LASERJET 2 
QMS KISS 
XEROX 4045, 


Printers 
NEC P6 
NEC P-7 
NEC PS 
NEC P-5XL 
PANASONIC 1080 
PANASONIC 1091 | 
PANASONIC 1092 
PANASONIC 1592 
STAR NP~10 
STAR NX-15 
STAR ND-15 
STAR NR-15 
STAR NB 24-15 
STAR SD-10 
STAR NX-10 
CITIZEN MSP-10 
CITIZEN MSP.15, 
CITIZEN PREMIER 35 
TOSHIBA P341 
TOSHIBA P35] 
FUJITSU DLP24 
FUJITSU DM91 
OKIDATA M182 
OKIDATA M192+ 
OKIDATA M193+ 
OKIDATA M84 
OKIDATA 2410 
EPSON FX-286 
EPSON LX-80 
EPSON FX86 E 
EPSON 1LQ-800 


$379 
$469 
$573 
$651 
$792 
$1273 
$1395, 
$1450 
$1175 
$1350 


CALL 
CALL 


$2095 
$3085, 
CALL 


SHORT TERM 
LEASING AND 
RENTALS AT 
EXTREMELY 
COMPETITIVE 
RATES 


PLEASE CALL 


847-4744 


OTHER SYSTEMS 
BIOS AT 8Mhz 
SPERRY MICRO IT 
IBM XT 
IBM AT 
1800+ AT (EVEREX) 


LAPTOPS and ACCESSORIES 


Toshiba T1100 w/640 (New Screen) 
Toshiba 3100 

NEC Multispeed 

Zenith 181 

Centronics GLP I Printer 

Toshiba Ext. 525 Drive (Generic) 
Toshiba 1200 Modem 


Memory Boards 
$465 | RAM 2 
$670 | JRAM3 ABOVEBOARD — $179 
$1107 | JRAM AT $179 
$1230 | JRAM AT3 ABOVEBOARD $239 
$220 | JLASER MODULE $265 
$284 | JLASER + AVAIL, 
$345 | INTEL ABOVEBOARD —-$438 
$465 | AST RAMPAGE 512K $485 
$174 | ORCHID CRAMRAM $291 
$368 | 576K MEMORY BOARD — $68 
$430 | AST 6 PAK + W384 $210 
$522 | QUADBOARD W384 $199 
$684 | IDEA ALLBOARD 2861 
$340} 256K-16MB CALL 


$240 
$305 i 
Raa Chips 
$470 | 64K 150ns set of 9 $8 
$820 | OAK 120ns set of 9 
$1212 | 256K/150ns set of 9 
$1224 | 255K/120ns set of 9 
$398 Ax 4 
$264 | 128K Piasyback 
8087-3 
$397 5087.8 
$598 
80287 6MHz 
80287 SMHz 


$129 


$698 
$1961 
$650 
$270 
$476 
$616 


Monitors 
NEC MULTISYNC 
AMDEK 722 
AMDEK 310A 


Software 
SUPERCALC 4 
SUPERPROJECT + 
WORDPERFECT 4.2 
WORDPERFECT 4.18.5 
DBASE 3+ 
FOXBASE + 
FRAMEWORK I 
RBASE 5000 
RBASE SYSTEM V 
CROSSTALK XVI 
REFLEX 
TURBO PASCAL WiBCD 
TURBO PROLOG 
TURBO LIGHTNING 
NORTON UTILITIES 
MS WINDOWS, 

MS QUICKBASIC 
MS C-COMPILER 
MS WORD 
WORDSTAR 2000 


* Prices subject to change 
3/30/87 

© 10% re-stock fee on all 
items 

© Software non-returnable 
if opened 

© No surcharge on VISA, 
MC, CHOICE or AE 


Visa, MC, CHOICE, AE 


: Jpgevotaasee 


“Editor's Choice" 

PC MAGAZINE 
OCT. 14, 1986 

The ITS Turbo XT 

from Information and 

Technology Serces 

is our “best buy” 

recommendation 


_*849” 
NIT Si wd G9 157 
TS Turbo XT 


year warranty 


IBM® PC Compatible 


TURBO 
286 AT 


*1095” 


© Phoenix ROM BIOS 4 


© Full one year =—_Z/ 


warranty 

© 80286 CPU switch select: 
able 6 or 8 Mhz (10 Mhz opbonal) 

© 1.2 MB Floppy Disk Drive 
© Supports up to 5 internal 4 HT drives 
© 2 senal/1 parallel ports butlt mto chassis 
® real bme clock © 8 expansion slots 
and many more features 
© 6/10 Mhz opbonal $1195 


<b SPERRY 
PC/IT 


Superior to the IBM AT 


Rated 8.8 by InfoWorld 


» 44MB, 28ms Access Hard Drive 
3 Speed Processor 
Free 8 MHz Math Coprocessor 
1.2MB Floppy, 512K Ram 
2 Senal/1 Parallel Ports 
Clock/Calendar, 
DOS 3.1 Basic, System Guide 


$2,695” Pr plese ot included) 


ITS 
SYSTEM 386 


BLACKHAWK 


Features: 

@ INTE! #0386 CPL and supprnt 
circunts, 

@ INTEL deagned mitherboard 

© Phoena BIOS. 

© 18 Mhz chick speed 

© PCIAT compatible 8 Mhz switchable 
frum keyboard 

512K RAM standard up to 
14 megabytes 

© Parallel i Sersal (Clock 

#8 Sit Expaneon bus terface 


© Hard disk /Floppy disk controler 
= 1.2 megabyte floppy 
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= PC LAB NOTES: TURBO BASIC @ ETHAN WINER 


TURBOCHARGING 
BASIC, PART 2 


PRODUCTIVITY 





In this continuation from Volume 6 Number 9, we look at both new commands and recursive 
functions, test Turbo BASIC against QB2, and give an inside look at a great program. 


of the concepts that contribute to Turbo 

BASIC’s superiority over other com- 
pilcrs. But in addition to fast printing, bi- 
nary disk access, and many other impor- 
tant features, Turbo has also added a 
number of extensions to the language it- 
self. These new commands will be the fo- 
cus of this second part. In addition, I'll 
give you a closer look at recursion, the as- 
sembly language interface, and some 
benchmark test comparisons with Quick- 
BASIC. 

Unlike many other recent BASICs, 
Borland wisely chose not to attempt to re- 
define the language. Where True BASIC 
has arbitrarily changed a number of 
keywords and most of the other BASICs 
stray considerably in their handling of 
graphics and VO, Turbo BASIC instead 
builds on Microsoft's established stan- 
dard. Therefore, conversion from BAS- 
COM or QuickBASIC to Turbo is a rela- 
tively painless proposition, and the 
additional commands and capabilities are 
but icing on the cake. 


[: Part I of this article I discussed many 


CEIL BASIC has always included an Int 
function to truncate a value. Turbo BA- 
SIC, however, has added a Ceil function to 
find the next higher integer amount. In the 
past, this was generally done by adding I 
to the value and then taking the Int of that. 
However, if the number was already an in- 
teger, then the result would be incorrect, as 
is shown in Figure I. By using Ceil, how- 
ever (Figure 2), the correct answer can be 
easily found without additional testing. 
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INCR AND DECR Another useful pair 
of new commands in Borland’s Turbo BA- 
SIC is Incr and Decr, which allow incre- 
menting or decrementing a variable direct- 
ly. Although you could, of course, always 
add or subtract I to a variable, using Incr 
and Decr is more to the point and may 
more accurately reflect the program's log- 
ic in certain situations. Note that both Incr 
and Decr also accept an optional step size, 
allowing values other than I—a welcome 
addition, indeed. 


PRODUCTIVITY INDEX 



















PC LAB NOTES 
Turbo BASIC’s new assembler 
interface and recursion abilitics. 
PROGRAMMING /UTILITIES 
REPEATS helps you rid your disk of 
unnecessary duplicate files. 
SPREADSHEET CLINIC 

/-2-3 leams to speak our language: 
DOS elbows in on the /-2-3 dish. 
CONNECTIVITY CLINIC 

Filling the network administrator job 
and securing information trom users. 
TURBO POWER USER 

Programs that locate themselves and a 
routine to find the environment. 
USER-TO-USER 

Key swaps for the WordStar user and 
saving configuration information. 

PC TUTOR 

The microprocessor’s bit count and a 
way to see BASIC's 64 colors. 





Value = 12 
Incr Value 
Incr Value, 3 
Decr Value 


DELAY Also new in Turbo is the Delay 
command, which lets you specify how 
long to pause a program’s execution. Pre- 
viously, this was often done using the Tim- 
er function: 


‘now Value = 13 
‘now Value = 16 
‘now Value = 15 


X = Timer 
While Timer < X+2 
Wend 


'2 seconds 


Delay, however, does it directly: 


Delay 2 '2 seconds 
Delay 1.25 ‘1-1/4 seconds 
UCASE$ANDLCASE$ Yet another use- 


ful pair of additions is UCase$ and 
LCase$, which convert strings to all up- 
per- or lowercase. Of course, only charac- 
ters are converted, leaving numbers and 
punctuation unchanged. You would con- 
vert a string to all capital letters thus: 


X$ = UCase$(X$) 


And to make a lowercase copy without al- 
tering the original string, you would use 


Y$ = LCase$(X$) 


INSTAT One more Turbo goodie is the 
new Instat function, which reports if akey- 
stroke is waiting in the buffer. True, you 
could always use something like 


If Inkey$ <> "" Then. . 


t987 
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Instat is more to the point, as well as being | 
substantially faster, especially if you are 
repeatedly polling the keyboard while do- 
ing something else. 


If Instat Then . 


Perhaps the biggest benefit of Instat, how- 
ever, lies in the fact that it does not remove 
the current character from the keyboard 
buffer. I generally pause for a keystroke by 
using While and Wend: 


While Inkey$ = ™ : Wend 


This produces the tightest (and simplest) | 
BASIC code. But when you need to know 
which key had been pressed, this doesn’t 
work: the very use of Inkey$ gobbles up 
the pending character. In such cases you 
are forced to use a less elegant loop: 


Get .Key 
X$ = Inkey$ 
If X$ = »" Goto Get.Key 


With Instat, that can be replaced with 


‘pause for a keypress 
While Not Instat : Wend 
‘now get the key 

X$ = Inkey$ 





EXP2 AND EXP10 Turbo has supplied | 
two new forms for the Exp function. 
Where the original Exp will raise the num- 
ber e to a specified power, Exp2 and 
Exp10 use either base 2 or base 10 for their 
calculations. Thus 


X = Exp2(7) 


| is functionally equivalent to 





X=2°7 
While this doesn’t exactly save key- 
strokes, it complements the more impor- 
tant new math functions, Log2 and Log 10, | 
the latter of which is dear to every EE. 


&BANDBINS$ Another nice touch is the 
addition of &B (and its corresponding 
Bin$) for binary numbers. &H and &O let 
you specify numbers in hex or octal, and 
&B allows you to enter a string of ones and 
zetos when appropriate. | like that. 


NOLINKING One of the reasons Turbo 
BASIC can create finished programs so 
quickly is that it eliminates the link step 
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xX = 4.3 
Print Int(xX + 1) 


x=7 
Print Int (x + 1) 


If xX <> Int(x) Then 
Print Int(x + 1) 


Print Ceil (X) 


X= 7 
Print Ceil (X) 


‘prints 5, correct 


‘prints 8, wrong! 


"the only real way to be sure 





| Figure t: Using Int to find the next higher value cau sometimes fail. 


‘prints 5, correct, 


‘prints 7, correct 





Figure 2: Turbo’s new Ceil function always gives the correct answer. 


'aeehs Program.Bas by Lucy Brown 


e main body of the program 


$Segment 


+ a collection of 1/0 subprograms 


$Segment 


: more subprograms 





Figure 3: The $Segment metastatemeut 
overcomes the usual 64K limit. 


that is usually required. In the past, the 


only way you could write very large pro- 
grams was to create a series of separate 
.OBJ program modules and then combine 
them with the linker. Turbo BASIC lets 
you skip all that and simply create the en- 
tire program in one step. But since the 
8088 family processors impose their own 
limit on the size of a single code segment, 
you must still indicate a **logical’’ break 
point. This is done with the $Segment 
metastatement. 

As you are developing a program, rath- 
er than physically dividing it into separate 
modules, you instead tell Turbo BASIC 
where to begin a new code segment. This 
is only necessary if you believe that a 64K 
boundary is about to be reached, or when 
the compiler reports an crror to that effect. 
The usual place to insert the $Segment 





metastatement would be at some logical 


break in the program's design—for exam- 
ple, at each major section of code. This is 
illustrated in Figure 3. 

Notice that the Turbo editor, like most 
editors for the PC, cannot operate on files 
of unlimited size. Therefore, to create a 
really huge program, you must still use the 
$Include metastatement to indicate that 
other source files are to be merged in at 
compile time. 

The absence of a link step, however, is 
like a°*good news/bad news”’ joke. In this 
case, the bad news is that you can’t pre- 
compile frequently used portions of BA- 
SIC code and put them in a user library. In 
evme Cases, too, it makes combining rou- 
tincs written in assembly language more 
difficult. 


FULL 64K STRING SPACE While 
we're on the topic of memory manage- 
ment, yet another nice touch is Turbo’s use 
of a full 64K for strings. At first glance, 
this may not seem so impressive an addi- 
tion, since it is commonly believed that 
BASIC compilers have always allowed 
64K for strings. However, in Turbo, the 
entire 64K block is available just for the 
string data. 


In QB and BASCOM, by contrast, a | 


single 64K segment is used to hold strings, 
their descriptors, regular numeric vari- 
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ACCOUNTING SOFTWARE 
YOU’LL NEVER OUTGROW. 


A breakthrough 

in micro software 
power and flexi- 
bility means never 
having to replace 
your business 
accounting soft- 
ware again! 


e’d like to introduce 
you to micro software 
that will never become 


obsolete - Macoia Financial 
Software. 


Get All the Power You'll Ever 
Need—Once and for Alli Macoia 
Financial Software is adapted from 
minicomputer programs proven 
through a decade of successfui 
applications. 


It literally unieashes the power of a 
minicomputer for micro applications. That's 
the kind of power that encourages uniimited 
business growth. 


13 Different Program Modules. Macola 
Financial Software offers up to 13 different 
moduies that provide these vital operational 
functions: 


Accounting—General Ledger - Accounts 
Receivabie - Accounts Payabie - Payroll - 
Fixed Assets/Depreciation 


Distribution—Inventory Management ~ 
Customer Order Processing - Purchase 
Order and Receiving 


Manufacturing—Bill of Material Processor 
~ Material Requirements Pianning* - Master 
Scheduling® - Job Costing® 


Pius there's a Report Writer that permits 
customized reporting and has the ability 
to transport data fiies to popuiar spread 
sheet, word processing, and data base 
programs. 

Total Integration or Departmental 
Solutlons—Your Cholce! Macola Financial 
Software is an integrated business solution 
for growth-oriented companies. You can 
begin with a single, stand-aione program 
and buiid an integrated system over time. 
And when your business gains Fortune 
1000 status, you can impiement depart- 
mental computing with communications 
linked back to a mainframe. 

*Under development, to be released 





Proven Network Compatibillty. Without 
question, this is the most advanced software 
compatibie for Local Area Network (LAN) 
environments. Macoia Financiai Software 
has four years of actual fieid experience in 
LAN applications and already represents 
four generations of enhancements. 


No other micro software can say the same. 


It’s easy to upgrade Macoia Financial Soft- 
ware from a singie- to muiti-user system, 
requiring no change in program or data files. 
All of which means that, when your busi- 
ness is ready to move into LANs, your soft- 
ware will be ready, too. 


Speed and Data Integrity. Macola Finan- 
cial Software is written in Micro Focus 
COBOL for maximum speed and data integ- 
rity (source code avaiiabie). Micro Focus 
features an efficient dual fiie structure that 
provides assurance against accidental ioss 
of data. 


Software Constantiy Updated. The only 
“certainty” in computer software is that 
this morning’s innovation will be replaced 
by this afternoon’s. How do you protect 
against that? 

With Macola Financial Software. It’s con- 
stantly being enhanced, with new features 
that are designed specifically to soive actual 
fieid probiems. 

That’s why it’s software that is literally im- 
possibie to outgrow—because it never stops 
growing. 
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Comprehensive Support. When 
you purchase Macola software, you 
receive easy-to-understand docu- 
mentation. Comprehensive techni- 
cal support is avaiiabie direct from 
Macola via a toll-free 800 line or 
through Macoia’s nationwide net- 
work of authorized resellers who 
provide iocal training and hands-on 
support. 

Your support options also inciude 
source code modifications. 


We're your technical partner for 
the life of your system. And that’s 
a long, long time. 


By the Way, Who IS Macola? 
We've been heiping businesses find 
computing soiutions since 1971. 
And we were one of the first com- 
panies to successfully introduce 
business application micro software 
specially programmed for LAN 
environments. 

When you're investigating business 
accounting software, remember that now 
there is a standard for iong-term value and 
performance. And ‘Running is believing.’ 


For more information, or to order “live” 
demonstration programs: 


Call 1-800-468-0834 
(Ohlo) 1-800-468-0833 


PM //c/o/1 [sf 


FINANCIAL SOFTWARE 


Because growing companies 
need powerful accounting. 


lige just bow much this 
| software can do — for 
| Piease rusb me your FREE brochure 


describing all tbe capabilities of Macola 
| Financial Software. 





| NAME 
| COMPANY __ 
| ADDRESS 
cry STATE 
Zip PHONE 
| Check one: () Dealer O End User 
| Mailte: Macola, Inc. 
PO. Box 485 
| Marion, Obio 43302 


(614) 382-5999 
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ables, and static arrays, as well as the 
stack. Add to those all of the necessary 
system variables (the current foreground 
and background colors, the current Def 
Seg setting, etc.), and there’s actually not 
much left over for strings. Indeed, merely 
dimensioning a string array to 2500 steals 
10K just for the descriptors! But by keep- 
ing all string data in an entirely separate 
segment, Turbo BASIC gives you a full 
64K to use. 





= For the most part, 
Turbo BASIC may be 
considered a superset of 
previous versions from 
Microsoft. 


The only drawback to this method is 
that finding where a string lies in memory 
is more difficult. As we are about to see, 
creating an assembler routine to access 
strings in Turbo BASIC requires more 
steps than in QB2. 


ASSEMBLER ROUTINES For the 
most part, Turbo BASIC may be consid- 
ered a superset of previous versions from 
Microsoft. That is, nearly all of the origi- 
nal commands are identical, and only the 
new ones need to be learned. But Turbo’s 
assembly language interface is radically 
different, as is the way passed parameters 
are handled. Where Microsoft's compilers 
provide two methods for invoking an as- 
sembler routine—Call and Call Abso- 
lute—Turbo provides three. Let’s look at 


| each in tum. 


CALLABSOLUTE This form of call has 


been included for compatibility with older | 


compilers and the interpreter, but it is lim- 
ited by its inability to pass anything but in- 
teger variables. The example in Figure 4 
will clear a window on the display screen 
by calling on Interrupt [0h in the BIOS. As 
is typical for this type of call, the assembler 
code is loaded into an integer array, then 
its address is located and called. 








ry ime 86S « 
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Fo othe vite 


The routine in Figure 4 does not happen 
to use any passed parameters, but if it did 
they would be accessed in the same way as 
in older versions of BASIC. Notice that 
this example uses the new VarSeg func- 
tion, which retums the SEGMENT of a 
variable. Turbo BASIC is very flexible in 
its handling of variables and arrays, and 
VarSeg lets you obtain the total address 
with ease. 


CALL INTERRUPT This second form 
of the Call command allows a Turbo BA- 
SIC program direct access to the various 
DOS and BIOS interrupts, and it is consid- 
erably easier to use than Call Absolute. 
The simplest interrupt to invoke is obvi- 


ously Int 5, which is the PrtSc handler lo- 
cated in the PC’s BIOS. As you can see, 
printing the screen from within a Turbo 
program is trivial: 


Call Interrupt 5 


Of course, Call Interrupt allows you to do 
much more than just dump the screen. The 
program shown in Figure 5 clears a portion 
of the display window and illustrates how 
easily this can be accomplished with Call 
Interrupt. 

You'll notice that in order to properly 
access most interrupts, you must be able to 
preload the processor's registers with spe- 
cific values. This is done with the Reg 
command. By being able to do this from 


‘etaaeaeees ClearW.Bas - clears a portion of the display 


Defint A-Z : Dim Code(7) 
Cs 
For X = 1 To 24 

Print String$(8@, Chr$(X+96)); "fill w/test pattern 


Next 


CodeAddress = VarPtr (Code (8)) 
Def Seg = VarSeg (Code (6)) 
For X = 8 To 13 

Read Byte$ 


‘make room for code 


‘address to call 
"segment for address 
‘read and assign code 


Poke CodeAddress + X, Val("&H" + Byte$) 


Next 


Call Absolute CodeAddress 
Data 
Data 
Data 
Data 
Data 
Data 


B9,1E,BA 
BA,32,0F 
BS, 80,86 
B7,07 
cD,18 

cB 


Mov 
Mov 
Mov 
Mov 
Int 
Ret 


BH, 07 
16h 


CX, BALEh 
DX,8F32h 
AX, 0680h 


"go do it 


upper left corner in CX 
lower right corner in DX 
service 6 to clear in AX 
put "normal" color in BH 
call BIOS : 
back to Turbo BASIC 





Figure 4: Cull Absolute can be used for small assembler roatines. 


‘ekkaaaeee ClearW2.Bas - clears a portion of the display 


SInclude *RegNames” 
ds 
For X = 1 To 24 


‘allows calling reg's by name 


Print String$(88, Chr$(X+96)); ‘fill w/test pattern 


Next 


&HOALE 
&HOP32 
&H8608 
7 


Reg %Cx, 
Reg &DX, 
Reg %AX, 
Reg &BX, 


Call Interrupt &H18@ 





‘upper left corner - 18,38 
‘lower right corner - 15,58 
"service 6 to clear 

"clear to normal color 


Figure 5: Call Interrupt is the easiest way to get to DOS and the BIOS. 
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Accounting at its Best! 


Professional Accounting Systems 


FOR PC-0O0S*: 


COMPARE 


ALL THESE 


& MS-0OS:: 


AND SAVE 


FEATURES 


ONLY 


$99.50 


+ Shipping & Handling 


PARTIAL LIST OF FEATURES: 


GENERAL FEATURES 

Menu deen with 2 help references. 

Multi company and report generator 

User can eesily install n minutes 

Sample data files included. 

Complete audit trait. 

All modules can post to multiple profit centers. 

Fully integrated with aingle source entry. 

Date senaitive user-defined fiscal calendar. 

User defined financiel reports 

User can cetegonze Accounts Receivable, Vendors. 
Payroll & Inventory by user defined type 

User can design checks, invoices, statamenta and W-2s. 
User defined chart of accounta, account numbers and 
atack numbers up to 15 elphanumerncs 


GENERAL LEDGER 

Allows for mult:-company ledgers, 

Unhmited multilevel accounts for departmentahzed 
reporting. 

Allows daily automatic posting to eppropmate eccounts 
Allows recurring journal entries. 

User can process transactions two penods into next 
year 

Unlimited number of accounts. 

Up to 10 year account history. 

Allows budgeting 


ACCOUNTS RECEIVASLE 

Open invoice and/or balance forward. 

Allows unapplied payments and multi-company accounta 
recenvable 

Handles credit limita, collection status and payment 
discounta. 

Handles recurring accounts recervables 

Supports partral payments and finance charges 
Allowa unapplied credit memos 

Up'to 5 user-defined aging panods. 

Customized text on user-designed statementa 
Mailing labels and reporta with 7 different sorts. 


INVENTORY 
Supports UFO, FIFO, weighted average or standard cost. 
Supports markup, margin or list. 


SALES INVOICING 

Supports service or product onented businesses. 
User defined tax tables, including multiple sales taxes 
User defined sales diecount tables. 

Prints packing shps 

Prints immediate invoices if needed 

Alerts user to customer exceeding credit Innit 

Sales History Reports. 

Cuatomized taxt on user-designed invoices: 
Automatic updating of inventory daily. 

Prints salea journals 

Allows return credit memos 

Interfaces with General Ledger, Accounta Receivable & 
Inventory 

ACCOUNTS PAYABLE 

Cen post to 200 general ledger expense accounts per 
invoice 

Automatically updetes inventory and general ledger daily. 
Automatically prepares payments. 

Supports partial payments and handwritten checks 
Supports prepaid expenses and future liabilities. 
Processes credit and debit memos 

Computes discounts and records discounts taken. 


PAYROLL 

Generates automatic payroll. 

Autometically posts to General Ledger and Accounts 
Payable 

Provides up to 15 user-defined retes 

Allows post facto payroll! 

Allows distribution of payroll expenses to user-defined 
departments 

8enefits and deductions are calculated on fixed 
amounts, hourly amounta, percentage of gross or 
vanable 

Allows additions to gross which may be taxable, 
nontaxable, or partially taxed. 

Handles sick leave end vacations 

Handies 401K & cafetena 

All tax tables easily updeted by the user 

Hendies payroll drews. per diem pay, contract and piece 
work, hourly and salery. 

Handles tip accounting 


Allows up to 4 places to right of decimal for units, cost & Prints 941As and W-2s 


once 
Supports any unit of measure 
Supports quentity price breaks. 


VALUE — Benefit for benefit, 
feature for feature, dollar for dollar, 
unequalled in the industry. 


HONESTY — We 00 perform all 
these features. 

INTEGRITY — comprehensiva 
audit trails. 

POWERFUL — handles multi- 
company and/or multi-departments. 


FLEXIBILITY — Gives you the 
most flexibility available. 


PERFORMANCE — field tested 
and proven over 4/2 years. 
Bulletproof! 


EXPANDABLE — expandable to 
multi-user with data files automatically 
transportable. NO OEAQENO FOR 
GROWTH. 


SECURITY — 2 password levels 
for each module. 


SUPPORT — excellent company 
support available. 


—_ 
SS 


HAROWARE REQUIREMENTS 
IBM PC or compatible 
HARD DISK REQUIRED. 


Our guarantee is your assurance of quality! 


UNCONDITIONAL 30 DAY 
MONEY BACK GUARANTEE 
We guarantee the software to perform 
all of the features hsted or money will 
ba returned within 30 days. 
Restocking fee applicable. 


GUARANTEE applicable on all products bought 
directly fram COUGAR MOUNTAIN SOFTWARE. 


SITE LICENSES AVAILASLE. 


#MS-DOS Microsoft 
PC-DOS lav 


—— oe 
—— 


COUGAR 


as 


==MOUNTAIN 


$:-O-F-T-W-A-R-E. 


2609 Kootena. Box 6886. Bose. ID 83707. 208-344-2540 


CIRCLE 175 ON READER SERVICE CARD 


“There was hardly any contest for the 
Best Buy of the Year in application soft- 
ware. ACT 1 must be judged against 
others costing more than ten times the 
price." 
Mr. Stan Vait 
Editor & Publaher 
Computer Shopper Magazine 
“We have tried OAC and TAS They 
now collect dust on our shalves because 
they do not compare to ACT 1." 
Me. Tom Atkinson 
President 
York X-Ray, inc, 
“We have used both 8PI and Peachtree. 
Your ACT 1 and ACT 2 outperform both of 
them.” 
Mr. Patrick Benjamin 
Benpes Business Center 


To order CALL 
(800) 344-2540 


8:00 - 5:00 MST 
Monday - Friday 


Cougar Mountain Software 
P.O. Box 6886 
Boise, Idaho 83707 


Please rush me one ACT: 1 


$99.50 plus $11.50S GH 


Total $141.00 
idaho residents add 5% seles tax 
Shipping & Hendiing Dutside USA $20.00 


| O Check O Money Order 
| O MasterCard QO VISA 
| O AMEX ($1.50 extra) 

! Account # 

Expires 

! Name 

Company 

St. Address 

| City 

| State 
Phone 


| Harddisk computer brand 


2 
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y definition, a recursive program is 

one that may call itself while execut- 
ing. Any number of programs appear to 
do this. For instance, the routine in Fig- 
ure A strips leading spaces from a string 
by repeatedly looping to the same in- 
structions. That is not really an cxample 
of recursion, however, because a param- 
eter is not being passed and because it 
doesn’t require temporary variable stor- 
age to be created with each iteration. 

Recoding the example as in Figure B 
gets us a little closer, and it actually 
works, but it still isn’t true recursion. 
Why? Because in a Static procedure, a 
single area of memory is set aside inter- 
nally to hold the passed parameter. With 
each subsequent invocation, the new in- 
coming variable is stored at the same 
physical memory address as the previous 
one. In this case, though, it doesn't really 
matter. Once the leading space has been 
removed, we don’t care anymore what 
X$ used to be. But as we will see in a mo- 
ment, the ability to retain the previous 
value of a variable is the all-important 
key to recursion. 

Usually, variable addresses are estab- 
lished when a program is compiled. (For 
strings, it is the string descriptors that are 
allocated, and not the actual data.) But if 
a routine is to be truly recursive, it must 
be able to store its variables on some sort 
of stack. That way, new storage locations 
can be allocated on demand, without de- 
stroying any previous values. This is ex- 
actly what Turbo BASIC does. 


Strip: 


X$ = Mid$(X$,2) 


Call Strip(Xx$) 
End Sub 
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Sub Strip(X$) Static 
If Left$(X$,1) <> " " Then Exit Sub 





If Left$(X$,1) = " " Then X$ = Mid$(X$,2) 


PRODUCTIVITY 


WHAT IS RECURSION? 


The program shown in Figure C will 
evaluate a mathematical expression with 
parentheses nested to any level, and ex- 
ploits Turbo BASIC’s recursive capabili- 
ty. Though this program is relatively 
short, it still packs a lot of power. Ignor- 
ing the nesting capability for the mo- 
ment, let’s see what happens with simple 
expressions. Eval is called by passing an 





s If aroutine is to be 
truly recursive, it must 
be able to store its 
variables on some sort 
of stack. 


incoming string containing the formula 
to evaluate, and a numeric variable that is 
to receive the calculated result. 

The program begins by examining 
each character in the incoming string, us- 
ing Instr to compare it against a table of 
possible operators. If you entered ‘*7 + 
3°° as the argument, then it would find 
the “'+”’ in the third position. The opera- 
tor number (in this case 1—the ‘°+"" is 
the first symbol in the table) will also be 
retained for use later. In passing, you 
should take notice of Turbo’s new Exit 
For command, which allows leaving a 


: Goto Strip 


Figure A: Not all code that calls itself is necessarily recursive. 





Figure B: A Static subprogram retains only one level of data storage. 
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For/Next loop prematurely. 

Next, prior to the addition, the string 
must be split into a left and right portion. 
Since Val conveniently stops at the first 
nonnumeric character, the Val of ‘*7 + 
3°* will be 7. Finally, the right-hand part 
is cxtracted by taking the Val of the string 
just past the third character (where the 
**+°? was found), and a branch is madc 
to the code that adds. 

Now let's consider the slightly more 
involved expression ‘"7 * (3 + 2)°’. 
Since we’ve got a routine capable of 
evaluating a single formula, it makes 
sense to have it evaluate the next inner 
portion, as well. This is where the recur- 
sion comes in. Only two additional state- 
ments are required, and they merely 
check to see if another parenthesis is pre- 
sent beyond the current portion of the ex- 
pression. If so, Eval calls itself, passing 
only the part of the string that is past the 
current operator. The key point to re- 
member is that the partial evaluations 
that have been made thus far must be re- 
tained. 

Bear in mind that while this routine 
will accommodate any level of nesting, 
no more than one operation may be re- 
quested at a time. That is, you could enter 
an expression such as **7 * (5° 6)’", but 
not °°7 * 5° 6"*. However, Val does ig- 
nore extra leading or trailing spaces, so 
thcy won't matter. 

Now let's take a look at a recursive 
function definition. A classic, textbook 
example of recursion uses a program that 
computes a factorial. In case you're a bit 
rusty on your math, the factorial of a 
number is the product of all the whole 
numbers equal to or less than itself. That 
is. the factorial of 3 is 3 * 2 * 1, which is 
6, and the factorial of 4is4*3*2* 1, 
which is 24. While there certainly are 
other approaches you could use for facto- 
rials, the function definition and program 
in Figure D exemplify the recursive 
method. 

Remember that when doing recursive 
functions or procedures, for each itera- 
tion some amount of data is placed on the 





PC’s internal stack. This is how Turbo is 
able to remember the variables that have 
already been assigned. But if a function 
or subprogram is allowed to call itself un- 
checked repeatedly, the stack will even- 
tually overflow. When this happens, if 


you have not instructed Turbo BASIC to 
perform stack checking (one of its many 
options), your program will surely crash. 

Traditionally, of course, BASIC pro- 
grammers have been isolated from any of 
the messy details of the PC’s stack and 


Ceneeceseee Eva), Bes - illuetrates recureion to eveluete an eepreeeion 


Sub Evel(1nComing$, OutVelue) Recureive 
Local Operation, Placa, L, Ry X, ¥ 


For X = 1 To Len(1nComing$) 
¥ =| Inete("+-#/*\", MidS(InComing$, 
if ¥ Than 
Operation = Y¥ 


L @ Val(InComing$) 
R = Val (Mid$(InComing$, Plece + 1)) 
Y = Inetr(Pleca, InComing$, "(") 
If ¥ Then _ 
Call Eval(mid$(1nComing$, ¥ + 1), R) 


‘moet of theee MUST be local veriebles 


‘search for tha first operator 
xX, 1 


'seva the operation being requasted 
‘end where it ie in the etring 
‘get out of the loop eerly 


"first gat the velue of cone left part 
‘and then tha right part 


‘eaa if thare’s another "(° further in 
‘there fe, eveluete a new velua for R 


On Operation Goto Add, Subtract, Multiply, Divide, Eeponentieta, IntDivide 


id: 
OutValue = L + R: Beit Sub 


Subtrect: 
OutValue = L- Rs Exit Sub 


Multiply: 
QutValue = L * Rt Eeit Sub 


Divida: 
OutValua = L/ R: Beit Sub 


Exponant fata: 
OutVelue = L * KR: Beit Sub 


Int Divide: 
OutValua = L \R 


End Sub 


Line Input "Entar an aeprassion; °, X$ 
Call Evel (x$, V. 


Print "Thet eveluetes to” V 


Figure C: A recursive function to evaluate farmulas nested ta any level, 


Defdbl A-Z 


Def FnFact (X) 
If X = 1 Then 
FnFact = 1 
Else 


FnFact = X * FnFact(X = 1) 


End If 
End Def 


*, P 
“The factorial of® F 


Input ‘Enter a number: 


Print 





‘dbl allows numbers aa big as 170 





‘we can't do any more, 
‘exit with a value of 1 


"here's the recursion 





“is” PFnFact(F) 


Figure D: Using a recursive function to compute factorials. 
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other internal workings. Indeed, this is 
much of BASIC’s appeal. But as is often 
the case, an increase in power brings with 
it an increased risk. Both Turbo BASIC 
and QuickBASIC offer the option of test- 
ing whether an illegal array element is 
being requested, for example. The idea 
here is that while you are creating and 
testing your programs, you will tum on 
this ‘*bounds testing,’’ at the expense of 
reduced execution speed. Once you are 
satisfied that the program operates cor- 
rectly, it is then compiled for the fastest 
possible performance. 

But how, specifically, can a program 
test for the amount of remaining stack 





# Traditionally, BASIC 
programmers have been 
isolated from any of the 
messy details of the 
PC’s stack. 


space? Though the stack-checking option 
will prevent a total crash, and the $Stack 
metastatement lets you set aside however 
much space you'd like, it’s not always 
obvjous what that value should be. Rec- 
ognizing this need, Borland has sensibly 
added an additional variant to its FreQ) 
command, 

Where Fre(0) returns the amount of 
available ‘‘near’? memory, and Fre(-1) 
tells the amount of ‘‘far’’ memory, 
Fre(-2) reports the remaining stack 
space. Thus, by including a program line 
that tests Fre(-2) within the recursive sub- 
program or function, you can easily de- 
termine how much stack space is avail- 
able at any time. But don’t try to shave it 
too close. Since DOS and the BIOS also 
use the stack for their own purposes, you 
should leave a few hundred extra bytes 
just to be safe. —Ethan Winer 
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Order Status, 
Technical & Other 
Info. (602) 246-2222 


Call for programs 
not listed 


FREE SOFTWARE! 


C7Nil A alele- 


FREE SOFTWARE! 


J 


FREE SOFTWARE! 


SPECIAL 
MICROSOFT WORD 


$179 


Purchase over $100 and receive one of these disks absolutely FREE! Purchases over $250 get two free disks, over $400 get three, or 
get all four disks when your purchase is over $500! 1) MIXED BAG — A great assortment of utilities end gemes ell pecked on one disk 

2) PC-WRITE — Try this famous feature packed word processor. It's a winner! 3) FONT-SET — Lets you set popular fonts like bold. 
underline, etc. on most late model printers from Citizen, Epson, NEC, Okidata, Panasonic, Star, Toshiba, etc. You can even use your 
printer like a typewriter! 4) ABC-LIST — Great mailing list program! Sort on any field, do qualified searches, print reports and mailing 


labels, and more! 


— SOFTWARE — 


ACCOUNTING 
BPI AP, AR. PR, GA... .. $189 aa. 


Dac Easy Accounting ...... 
Dollars & $ansa............ é 
Managing Your Money 30... 


COMMUNICATION 
PROGRAMS 
Carbon Copy...... 
Crosstalk . fe 
Remote... .....ec Rome : 
Smartcom I. 


DATA BASE LEW siae 
Clipper . 
Clout 2.. 
Condor Il 
Knowledgeman Il... é 
Powerbasa 2.2..........-..- 


108 


Quickcode .. 
Quicksilvar.... 
Quickreport ... 
Ravalation 

R. Base System V . 


EDUCATIONAL 
Flight Simulator . 
Turbo Tutor Il. 

Typing Tutor WI . 


GRAPHICS 
Chartmaster 
Enargraphics 2.0 
In-A-Vision 
Microsoft Bus Mouse 
Microsoft Chart 
Microsoft Sartal Mouaa. 
Newsroom 
OPT! Mouaa W/DR Halo II .. 
Printshop ... 
Signmastar. . 


INTEGRATED 
Ability .... 
SE pacusbteacesbacoere 3 
Smart Software 


LANGUAGES 
Lattice C Compiler 
Microsoft C Compiler 
Microsoft Fortran 4 0. 
Microsoft Macro Assembler .. 
Microsoft Pascal Compiler .. 
Microsoft Quick Basic 
Ryan McFarlan Fortran 
Ryan McFarlan Cobol... .. 
Turbo Basic 
Turbo Pescal w/8087 + BCD.. 55 


PROJECT cal galas 
Harvard Total Project... . 
Microsoft Project 
Super Project Plus . 

Timaline 2.0 
SPREADSHEET 
Microsoft Multiplan 


No Charge for Master Card of Visa 
oS = 


VISA 
—- 
We do not guarantee compatibility 


Spreadsheet Auditor 3.0 
Supercalc 4. 
VP Planner 


UTILITIES 
Copy ItPC ... 
Copywrita . . 

Desqview ... 

Double Dos. 


Graph in tha Box 


Microsoft Windows 
Norton Utilities 3.1 
Prokey 4.0.......... 
Sidekick (unprotected) . 
Sideways 31 


WORD- PROCESSING 


Microsoft Word...... 3 
Multimete Advantaga 
Volkswritar 3 

Webster Spellchack . 
Word Perfect 

Wordstar 

Wordstar Propac .. 
Wordstar 2000 .... 
Wordstar 2000+ 


— HARDWARE — 


ACCESSORIES 
Copy II PC Board 


180 watt power suppty...... : 


Mini Micro Parallal 
Pnnt Buffer... 

Masterpiece .... 

Mastarpiece Plus 


BOARDS 
AST Advantage Premium.... 
AST Premium Sixpac . 
AST Sixpac (384K) ... 
Harculas Color Card... 
Hercules Graphics + . . 
Intel Above Boards . . 
J Laser (Tall Tree)... 
J Ram 3 (Tall Trea).... . 
J Ram 3 AT (Tall Tree) 


COMPUTERS 


AZ TURBO PC 

IBM Compatibla Computar, 
477 or 7.47 kay selectable, 
kayboard, 640K, duel drive, 
mono graphics card, 150 
watt power supply 

or with 20 MG Seagata 

Hard Drive 

8 month limited warranty 


422 


..Call 
.. 219 
.. 145 
-. 182 
.. Calf 


AZ TURBO AT 
IGM AT Compatible, 512K, 
8 & 8 MHZ. keyboard, 
graphics card, 220 watt 
power supply, MS/DOS 3.2 
GW Basic 


AST 286 

PREMIUM COMPUTER 
512K, axpandable to 2MB on 
the system board, RT en- 
hanced style keyboard, paral- 
fel, serial and clock, 1.2 MB 
floppy disk driva, 7 axpansion 
slots, two 32 bit fastram slots, 
DOS 3.1 & Basic 
1 year werranty 


Sharp Portabla 

EGA BOARDS 
Everex Enhancer EGA 
Paradise Aulo Switch 480 


Quad EGA Plus . 
Vega Daluxa.... 
Vega Video 
EGA MONITORS 
AMDEK 722 
NEC Muitisync 
Packard Bell EGA . 


HARD DRIVES 
AZ 20 MB Hard Card 
AZ 30 MB Hard Card . 
Filecard 20 MB 
Meynard 20 M6 Hard Card... 
Plus Hardcard 20MB 
Seagata 20 MB Int. w/cont. ... 
Seagata 30 MB Int. w/cont.... 
Seagete 30 AT Int. 


INCREDIBLE VALUES 
Nationally advertised boards for 
18M PC and most compatibles 
at give away prices 


Keyboards (similar 
to 5151) 

Monochrome Board w/printer 
port (similar to Hercules 
Graphics) 

Expansion Board 


Multifunction Soard w/game 
port (similer to AST 
SIX pack) 

Four Driva Floppy 
Controller 

Color Card w/o printar 


TOLL-FREE ORDER LINE 1-800-421-3135 
WAREHOUSE DATA PRODUCTS 
2701 West Glendale Ave. a Phoenix, AZ 85051 
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KEYBOARDS 
Keytronics 5151............ 
Keytronics 5153 

MODEMS 
Everex 300/1200 
Hayes 1200... 
Hayes 12008 . 
U.S. Robotics Counar 2400... 
U.S Robotics Passwd. 1200 .. 
MONITORS 


AMDEK 410 Amber 


Magnovox Color RGB . 

Multitech Color RGB .. 

Princeton Max 12 

Samsung TTL Amber .. 

Samsung TTL Green 
PRINTERS 

CANON LASER 

CITIZEN 

MSP=10)- cm Pw «6 

MSP-15 .. 


Premiara 35 Daisywheel 
EPSON - Call on all modals 
FUJITSU 

DX2100 Parallel 

DL2400 Ser/Par . 26 
LASER IMAGE 2000 

NEC 

NEC P5XLP 

NEC P7 Parallal . 

NEC 8850 .. 

NEC P6 Pare! 

OKIDATA - Cell on all modals 
PANASONIC 


KXP3151 |. 
STAR MICRONICS 


NBI5 ... 
SGi5 . 


TOSHIBA - Call on all models 
RAM 


64K 150NS (set of 9)... 
256K 150NS (set of 9). . 
256K 120NS (set of 9) 


13,50 


TERMS. Shipping on mosl soflware és $500 AZ 
orders 6 7% sales tax Personal check/com- 
pany check- allow fourteen (14) days to clear 
We accep! purchase orders from aulhorized 
Institutions tor 35% more than cash price All 
returns are sutyect 10 Our approval There wit 
be a 20h restock tee Minimum phone order 
$50 Ali prices are subject lo change Due to 
copyright jaws we cannol lake back any open 
softwara 


Phone Hours: Monday. Wednetday & Thursday 
Tam-9 pm, Tuesday & Friday 7 am-S pm; Satur- 
day 9 am-5 pm MST 
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within BASIC, that much less effort is re- 
quired in assembly language. In addition, 
when the called program finishes, the set- 
ting of the PC’s registers may be examined 
as well. Each of Turbo BASIC'’s registers 
is designated by a number, as shown in the 
listing below: 


Flags = 9 
AX=1 
BX =2 
CX =3 
DX =4 
Sl=5 
DI =6 
BP=7 
DS =8 
ES =9 


Trying to remember these register num- 
bers would be a real pain in the neck, but 
this points up yet another good use for Tur- 
bo's named constants. If you create an $In- 
clude file like the one shown in Figure 6, 


| you'll never have to deal with the problem 
| atall. 


Another good use for Call [nterrupt is to 
access the large number of available DOS 
services. The program in Figure 7 illus- 
trates both getting and setting the current 
default drive through DOS interrupt 21h. 
After setting the new drive, the program 
asks DOS to report the current drive, just 
to make sure that the change really took 
place. To do all this in pure assembly lan- 
guage programming would require consid- 
erably more effort, as you'll see in a mo- 
ment. 

In fact, DOS and BIOS services have 
become so easy to access that, unless 
you're a total beginner at BASIC, there’s 
no good reason to be timid about attcmpt- 
ing it. All the information you could ever 
need is contained in Peter Norton’s excel- 
lent Programmer's Guide to the IBM PC 
(Microsoft Press). 


CALLING INLINE ROUTINES When 
an assembly program must do more than 
merely access the system interrupts, the 
Inline method of coding is preferred. An 


Inline procedure is exactly that—a series | 


of code bytes that are put into a subpro- 
gram sequentially and then executed when 
the subprogram is called. This third form 
of Call is the most powerful available in 
Turbo BASIC, and it lets an assembly lan- 


PRODUCTIVITY 


'kkkkEKKEEK RegNames.Bas - include file 


SFL = @ 


$SI=5 : QDI = 6 3 


SAX = 1: $BX = 2 : 
SBP = 73 


CX = 3 : $DX = 4 





Figure 6: Turbo's named constants simplify using the 8088's registers. 


‘kekeekeeee GetSet.Bas - getting and setting the default drive 


$Include "RegNames" 


Line Input "New drive: ",Drive$ 
Drive = Asc (UCase $(Drive$))-65 


Reg SAX, &HBEBO 
Reg &DX, Drive 
Call Interrupt 6821 


Reg %AX, &H198@ 
Call Interrupt &6&H21 


NewDrive = Reg(tAX) And &HFF 
If NewDrive <> Drive Then 


Print “Invalid drivet® 
Else 


Print “The default drive is now " Chr$(NewDrive + 65) 


End If 





Figure 7: The Reg function lets you access the 8088 registers directly, 


Sub GetDrive Inline 


SInline &H55, &H89, &HES, &H8E, &H46, &HO8, &H8B 
SInline &H76, &HO6, &HB4, &H19, &sHCD, &H21, &H98 


SInline &H94, &H41, &H26, &H89, &HO4, &HSD 
End Sub 





Figure 8: Assembly language code may be entered ina program directly. 


y***e4e**% GetDrive.Asm - Retrieves the default drive 


7Syntax Call GetDrive (Drivet) 


Print "The current drive is ° Chr$(Drivest) 


Code Segment Byte 
Assume CS:Code 
Push BP 

Mov BP,SP 

Mov ES, [BP+88] 
Mov SI, ([BP+86] 
Mov AH,19h 
Int 21h 


Chw 

Add AL,65 

Mov ES;[SI] ,AX 
Pop 

Ends 

End 


Begins 





Figure 9: The MASM source for an Inline DOS function call. 
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ssave BP 

sput stack address into BP 
sget Drivet's segment into ES 
snow put Drivet's address into 
sget default drive service 
;call DOS 

sthrow away AH 

gadjust so 9="A", 1="B", etc. 
yassign Drivet = AL using ES 
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‘allows calling reg's by name 


‘ask for the new drive letter 
‘convert to capital lstter, 
‘and make “A"s8, "B"=sl, etc. 
"set AH for Set Drive service | | 
"set DL to specified drive 
‘call DOS to do it 


@DS = 8 : 8ES = 9 


"set AH for Get Drive service 
‘ask DOS for current drive 


‘drive is now in AX ~ clear 
* high part (AH) using And 
‘if the new drive isn't what 
* was specified, then error 














wa 
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TURBO BASIC VS. QB2: TESTING THE COMPILERS 


hen people found out I was prepar- | 


ing an article on Turbo BASIC, 
one of the first things they’d ask is how 
fast it is compared to QuickBASIC. For 
many, speed matters: all else is irrele- 
vant. Well, I'm pleased to report that 
Turbo BASIC lives up to its name—es- 
pecially if you have an 8087. However, 
evaluating something as complex as a 
language compiler is not simple, so I'd 
like to share some of the factors that 
helped shape the benchmark tests whose 
results are shown in Figure E. 

One of the most common techniques 
for evaluating a language is to see how 
quickly it can run the Sieve of Eratosthe- 
nes and the Prime Number Generator 
(two popular benchmark programs). 
While these certainly are valid tests, they 
are purely mathematical and completely 
ignore many of BASIC’s other important 
features. Indeed, to ignore string han- 
dling, file YO, and graphics is to ignore 
BASIC. Further, the people who write 
compilers aren’t stupid; they know that 
these tests will be used, so many compil- 
ers are optimized for them. 

While I do a lot of programming in 
BASIC, the only time in my entire life 
that I have written a purely ‘‘math’’ type 
program was for the ‘*What is Recur- 
sion?’’ sidebar in this article. I’m sorry, 
but evaluating formulas and factorials 
simply doesn’t enter into my daily rou- 
tine. For that matter, I don’t use graphics 
often enough to design a meaningful 
benchmark test either, so unfortunately 
you won't find that included here. Then 
what tests did I perform? 

Obviously some calculations were 
needed. And since Turbo uses an 8087 if 
one is present, the timings had to be pre- 
sented both ways to be fair to QuickBA- 
SIC. A number of string operations were 
also included, as well as both sequential 
and random file accesses. 

All of my tests were performed on a 
standard IBM PC running DOS 3.1, with 
a freshly initialized RAMdisk used for 
each of the I/O tests. (I used the DOS 
VDisk program, and had Buffers=20 
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and Files=20 statements in the CON- 
FIG.SYS file.) Iam always amused 
when I see benchmark tests done using 
floppy disks—not only because the slow- 
ness of a floppy could easily overshadow 
the speed of the program, but also be- 
cause DOS will retry a disk operation up 
to five times without telling you. No oth- 
er programs were resident in memory, 
since many TSRs intercept the timer in- 
termupt, which could affect the results. 

It would have been tempting to use 
Turbo’s MTimer for the tests, but there is 
no equivalent in QuickBASIC. Instead, I 
used the normal Timer function immedi- 
ately before and after each test. To mini- 
mize errors, the math and disk tests were 
performed 2,000 times each, and the 
string tests 1,000 times. I had intended to 
use numeric arrays with 4,000 elements, 


and a 2,000-element string array. In fact, 

I had completed the timings for Turbo 

BASIC that way, before discovering that 

QB2 runs out of memory. 

QuickBASIC has no built-in function 
to convert a string to uppercase (as in 
Turbo BASIC); you should bear that in 
mind in evaluating my test results. On the 
other hand, Turbo BASIC calculations 
are performed to an accuracy of 80 bits, 
so without an 8087 they are quite slow. 

These are my math tests: 

1. Fill two Static arrays and two Dynam- 
ic arrays—one each single precision 
and double precision—with the con- 
stant value 1.001. 

2. Add all of the elements in each array. 

3. Multiply all elements in each array. 

4. Calculate PI 2,000 times using PI# = 
4# * Am(1#). 


Reet l eee ee RNs Se Rese SRR lS Cees A eRe eS 


Test Performed 
Compile time: 


Fill single 
Fill double 
Fill single 
Fill double 


prec. 
prec. 


Static array: 
Static arrays 


prec. 


Add single prec. Static array: 
Add double prec. Static array: 
Add single prec. Dynamic array: 
Add double prec. Dynamic array: 


Mult 
Mult 
Mult 
Mult 


single 
double 
single 
double 


prec. 
prec. 
prec. 
prec. 


Static array: 
Static array: 


Sort 
Sort 
Sort 
Sort 


single 
double 
single 
double 


prec. 
prec. 
prec. 
prec. 


Static array: 
Static array: 


Calculate PI: 


Create random names: 
Normal name search: 
Capitalized name search: 
Sort string array: 

Swap first/last names: 


Write names to sequential file: 
Read names from sequential file: 
Write to random access file: 
Read from random access file; 


prec. Dynamic array: 
Dynamic array: 


Dynamic array: 
Dynamic array: 


Dynamic array: 
Dynamic array: 


™ w/87 TB w/o 87 


12.74 
10.44 





Figure E: Benchmark test comparisons between Turbo BASIC and QuickBASIC. 
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These are my string tests: 

5. Generate an array of 1,000 random 
names, each 15 characters long. The 
last name in the array was then as- 
signed as ‘‘smith, john’’. 

6. Search the array for ‘‘smith, john’’. 

7. Search the array temporarily capital- 
izing each name, to search for 
‘*SMITH, JOHN”’, as a database 
might do. 

8. Sort the array using a Quick Sort rou- 
tine. 

9. Swap the first and last names, using 
Instr to locate the position of the com- 
ma (as for mailing labels). 

Two separate file 1/O tests were also 
performed. The first creates a sequential 
disk file, writes the names to it, and then 
reads the names back into the array. The 
second creates a random access disk file, 
writes the same information to 2,000 re- 
cords, and then reads each record back 
sgain. Prior to each test, the RAMdisk 
was reinitialized to eliminate the possible 
effects of file fragmentation and to force 
new file space to be created. 

The sequential file tests both the raw 
disk access speed and how quickly the 
program can locate its strings. It would 
have been nice to be able to separate 
these functions, but I couldn’t see a way 
to do it. This is why the random file test 
writes the same file buffer to each record. 
By eliminating the need to find and as- 
sign strings constantly, only the actual 
disk access time will be measured. 

To measure compile times 1 compiled 
the benchmark program itself directly to 
the RAMdisk as an .EXE file. The resul- 
tant program is the one used for these 
tests, as opposed to running the bench- 
mark tests within the compilers’ environ- 
ment. The final code sizes are not given, 
because when QuickBASIC creates an 
-EXE program directly, it requires the 
runtime library, while Turbo BASIC’s 
programs run standalone. Finally, errors, 
bounds checking, and debug mode were 
disabled for both compilers, to ensure the 
fastest possible result times. 

—Ethan Winer 





PRODUCTIVITY 


guage programmer do virtually anything. 
It is also considerably more manageable 
than trying to store the code within an inte- 
ger array. 

Unlike in Microsoft’s BASICs, howev- 
er, variables are passed on the stack as nvo 
words rather than one. The lower word 
contains the address of the variable, while 
the upper word holds its segment. Since, in 
Turbo BASIC, strings and numeric vari- 
ables can be anywhere in memory, an as- 
sembler routine must have access to this 
additional information. 

In many cases, the segment that con- 


| tains a given nonarray variable will be the 


same as Turbo’s default data segment. 
There are occasional exceptions, however, 
so the prudent programmer will always use 
both the segment and the offset that have 


| been passed. For example, if you specify a 
| numeric constant value rather than a vari- 
| able, a temporary location must be set up 
| to hold it, so the segment will probably be 











different. Another exception would be 
when passing a single element of an array, 
as in 

Call AssyCode(AZ%(13)) 


An interesting thing about Turbo BA- 
SIC’s Inline programs is that the final Re- 


turn instruction is not needed. Besides | 





eliminating an extra step, this means you | 
don’t have to indicate the number of vari- 
ables that had been passed. (Normally an 
assembler routine must account for this 
when returning to BASIC.) Note too that, 
unlike subprograms written in BASIC, pa- 
rameters are not declared within the sub- 
program’s definition. As you might imag- 
ine, though, the assembler routine is 
responsible for restoring the registers BP, 
SP, DS, and SS if it alters them. 

In addition to letting you pass simple 
variables to an assembler routine, Turbo 
BASIC allows passing an entire array. 
When the routine receives control, a 60- 
byte table is placed onto the stack where it 
may then be examined. This table contains 
a wealth of information about the array, in- 
cluding its type (integer, double precision, 
etc.), number of elements, upper and low- 
er bounds, and so forth. 

Although the format for array descrip- 
tors is fully documented (a welcome addi- 
tion indeed), Borland recommends against | 
using them. The reason is that, in future | 
versions of Turbo BASIC, Borland may 
alter the structure of this descriptor, possi- | 
bly requiring changes to programs that rely 
on it. Maybe I'm too eager, but I see only 
an opportunity right now to create power- | 
ful routines that are easy to call. With ac- 


3**ae0e SetDrive.Asm - Set the defsult drive 


7Syntsx Csll Setprive(Drive$) 


? where Drive$ = "A" or "a" 


Code Segment Byte 
Assume CS:Code 
Push BP 

Push DS 


Mov DS,DS: (8808) 


Begins: 


Mov 
Mov 


BP,SP 
ES, [BP+16] 


SI, [BP+@8] 
SI,ES: [SI] 
DL, [SI] 
DL, ‘a’ 
Continue 
DL ,32 

DL ,65 
AR,@Eh 
21h 

Ds 

BP 


Mov 


Continue: 


Begin 





or "B", etc.. 


yBave BP 

smust save DS as well 

gmake Turbo's string segment 

3 the current DS 

ycurrent stsck pointer into BP 
get segment portion of Drive$ 
+ descriptor into ES 

get Drive$ descriptor address 
;put sddress of Drive$ into SI 
apue Asc(Drive$) into DL 

zis it below "a"? 

syes, skip 

7no, convert to upper case 
7"A" now equals 8, "B"=1, etc. 
sepecify Set Drive service 
3call DOS to do it 

trestore registers 





Figure 10: Accessing strings in Turbo requires more steps than in QB2. 
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cess to the array descriptor in the assem- 
bler program, a call such as 


Call Sort (Array$(First), ArraySize) 


could be simplified to 
Call Sort(Array$()) 


TURBO’S STRINGS — Before we look at 
some actual examples of Inline assembler 
code, a few words about strings are in or- 
der. Compared to string descriptors in 
QB2 and BASCOM, the length and ad- 
dress words in Turbo are reversed. That is, 
the address bytes come before the length 
bytes. There's nothing wrong with this, of 
course, unless you don't know about it! 
Also unlike QB2, as new strings are as- 
signed, they grow toward higher memory 
addresses. 

As you'd probably expect. string de- 
scriptors for arrays are always stored at 


| contiguous memory addresses. This 





makes it easier to locate the various ele- 
ments: remember, though, that the actual 
string data is kept in its own separate seg- 
ment. You can find that segment within 
Turbo’s default data segment at absolute 
address DS:0000. 

One warning when dealing with 
strings: the length word may have its high 
bit set. If you are counting on that length 
prior to moving a string to somewhere else 
in memory. be sure to And the bit off after 


\ getting it. Otherwise, you'll move a lot 





more bytes than intended and probably 
crash the program. 

Inline assembler routines may be addcd 
to your program in either of two ways. As 
in Turbo Pascal. the hex bytes may be en- 
tered directly, separated by commas, as 
shown in Figure 8. However, a much 
slicker method lets you specify a .COM 
program in a manner similar to that for reg- 
ular BASIC $include files. 


Sub GetDrive Inline 
$Inline "GetDrive.Com" 
End Sub 


The overwhelming advantage of this latter 
approach is that you won't need to enter 
the bytes manually. But regardless of 
which method you choose, you'll still have 
to create the assembler code in the first 
place. Since linking is not required in Tur- 
bo, using DEBUG rather than MASM to 
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create the programs is perfectly feasible, 
though with large programs, MASM's 
ability to use labels will simplify your task. 

Having seen how to ask DOS to report 
the current drive using Call Interrupt, Ict's 
now do the same thing using Inline. The 
bytes shown in Figure 8 are derived from 
just such a routine: the assembly listing in 
Figure 9 spells it out. 

In this routine | chose to use the ES reg- 
ister instead of the usual DS. You could 
use DS. of course. but this would require 
first saving it, obtaining the address for 
Drive%, and then restoring it hefore re- 


tuming to BASIC. Aside from the extra 
step involved to get the segment for 
Drive%, this routine is straightforward. 
Getting access to strings is a bit tougher. 
Rather than use a numeric variable to 
specify which drive, it’s easier for the BA- 
SIC programmer to use a regular drive let- 
ter. The routine in Figure 10 does exactly 
this, and it accepts either an upper- or low- 
ercase character. As you can see, a number 
of extra steps are required to get at DriveS. 
One additional item worth mentioning 
is the extra offset that is needed to obtain 
these addresses through the BP register. 


THE MAKING OF TURBO BASIC: 
DESIGNED FOR SPEED 


hen | think of a large company like 

Borland working on a project such 
as Turbo BASIC, I envision teams of 
faceless programmers at work in little cu- 
bicles. Since Turbo is written entirely in 
assembly language, it’s not hard to imag- 
ine at least two or three people designing 
the floating-point math library while an- 


other group is discussing ways to im- 


prove the code generation. Perhaps, too, 
there’s a project manager somewhere 
making last-minute cosmetic changes. 
An amazing fact: Turbo BASIC was 
almost entirely conceived and coded by 


one person—~Bob Zale. The user inter- | 


face and pull-down menus have their 


roots in Turbo Prolog, and were written | 
by Mike Weisert and Pat Grever. But it | 


was Bob Zale who thought up and imple- 
mented all the new commands and fea- 
tures that have been the focus of these ar- 
ticles. 

In telephone conversations with Bob, 
I've learned quite a bit about the design 
of Turbo BASIC—and about compilers 
in general. Some interesting trivia also 
emerged, such as that the assembly lan- 
guage source listing requires a case and a 
third of paper. But many very hard deci- 
sions go into a project like this. Among 
the most difficult was whether to aban- 
don Microsoft's floating-point format 
and use the IEEE standard instead. And 
while it’s great to emulate the 8087s ac- 
curacy even if one is not present, as the 








benchmark tests show, this comes at the 
expense of computation speed. 

A myriad of programming details 
needed to be worked out too, many of 
which are utterly transparent to those us- 
ing the product. For instance, whenever 
Turbo’s micro timer is started, the PC’s 
regular timer interrupt must also be syn- 
chronized, to prevent a timer tick from 
coming along and disrupting the count. 
But the most fascinating things | learned 
from Bob were the variety of ways a 
compiler can optimize the code that it 
creates. 

In the section on assembly language, I 
had originally intended to show a routine 
that would initialize an integer array to 
any arbitrary value. The idea was to get 
the value and starting address of the array 
and then use the 8088's speedy REP 
MOVSW instructions to quickly fill each 
element. But as it tums out, this is exact- 
ly what Turbo BASIC already does. If 
you have something like this in your pro- 
gram, 


For X = 1 To Size 
Array%(X) = Value% 
Next 


the compiler recognizes what you're try- 
ing to do, and creates code to fill the array 
using MOVSW in one pass. Another 
area where Turbo’s code is optimized is 
in the evaluation of the logical operators 
And and Or. 
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This really has nothing to do with Turbo 
specifically, but it’s easy to get used to 
having the first parameter always be at 
BP+06, the second at BP+08, etc. In this 
case, the addresses begin at BP+08 be- 
cause DS was also pushed onto the stack 
by the program. 

Speaking of BP, beware of using it as a 
general-purpose indcx register. This is 
tempting to do when the other registers are 
already in use, but remember that BP de- 
faults to using the STACK segment. In 
QuickBASIC and BASCOM the stack and 
data segments are one and the same, so 




































If X <1 And Y > 22 Then.. 


When such a test is used in a QuickBA- 
SIC program, QB2 evaluates both sides 
of the And before deciding if the expres- 
sion is true. But Turbo BASIC first 
checks to see if X is less than I, and, if 
not, gives up immediately. After all, if it 
isn’t, then why bother testing Y? (By the 
way, this technique is called ‘‘short cir- 
cuit expression evaluation. ’*’) 

Yet another interesting aspect of Tur- 
bo’s optimization is the way the floating- 
point library routines are self-modifying. 
While playing around to see how Iong it 
took to compute a variety of 8087 in- 
structions, 1 discovered what | thought 
was a bug in MTimer. 

The first test calculated a Sin and took 
about 600 microseconds. But each sub- 
sequent run of the program took only half 
that time. When I reported the ‘‘bug,”’ 
Bob explained that if a coprocessor is 
present, the library routines are modified 
on the fly into the equivalent 8087 in- 
structions. 

Further, the 8087 is executed in the 
background whenever possible. Where 
many compilers will get the coprocessor 
started and then wait around for it to fin- 
ish, Turbo BASIC goes off and does 
something else in the meantime if possi- 
ble. You measure such details as speed. 
You perceive them as beauty. 

—Ethan Winer 
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youcan use either register freely. But since 
Turbo BASIC keeps its stack and data sep- 


arate, you must add a segment override to | 


use BP with data kept in DS (or ES). 
Mov SI, DS: [BP+14] 


Extra steps will also be required if you in- 
tend to maintain variables local to an as- 
sembly language routine. Since Inline pro- 
grams are essentially in a .COM format, 
you can't just define a separate data seg- 
ment and keep your work variables there. 
Two possible solutions come to mind. 
One is to have your program jump over an 
area that has been set aside using Call, and 


then pop the address from the stack: 
Begin: Call Start 
Data DB 1@ Dup (7) 


Start: Pop BX 


When the program arrives at location 
Start, BX will be holding the base address 
of the data. The various bytes can then be 
referenced using [BX], [BX +3], etc. An- 
other approach would be to set aside space 
on the system stack. 


Begin: Push BP 
Sub SP,10 


Mov BP,SP 


Add SP,10 
Pop BP 


Now your variables can be accessed using 
[BP], |BP+3}, etc. Just be absolutely cer- 
tain to restore the stack pointer as shown 
above, before returning to Turbo BASIC. 


ENDMEM AND MEMSET The final 
commands new to Turbo's assembly inter- 
face are EndMem and MemSet, which re- 
port and set the last available memory ad- 
dress in the system, respectively. These 
are generally intended to be used as a pair, 
for example, to reserve room for an assem- 
bly language subroutine. Another possible 
use would be for storing help screens or ad- 
ditional graphics pages. In fact, you could 


even install a custom interrupt handler in | 


that space, and then access the routine with 
Call Interrupt. Unlike code kept in an inte- 
ger array, you are guaranteed that its loca- 
tion will never move. 





Storing a routine as an interrupt in high 
memory might make sense in some situa- 
tions, as when the routine provides more 
than one service. Since Call Interrupt lets 
you preload the registers from within BA- 
SIC, that could be one way to indicate 
which service is being requested. 


To do this, first set aside sufficient | 


space, using EndMem and MemSet. Next, 
place the starting address of that space in 





= One warning when 
dealing with strings: 
the length word may 
have its high bit set. 


the interrupt vector table contained in low 
memory. This may be done by poking the 
address and segment directly or by calling 
on DOS service 25 to do it for you. Of 
course, you can’t just go around messing 
with any old interrupt—especially if 
you're not sure which ones are available. 

The PC has several intermpts that have 
been reserved for your use. For example, 
interrupts 60h through 67h are defined in 
the IBM PC Technical Reference manual 
as being available. You could probably use 
the cassette interrupts—S54h through 
57h—as well. The only thing to watch out 
for is that other, memory-resident pro- 
grams may be using the same ones. In this 
case, what's good for the goose might be 
devastating for the gander. 


SUMMING UP There can be no doubt 
that Borland’s Turbo BASIC is going to be 
sliff competition for Microsoft (and oth- 


ers). Even though it lacks QuickBASIC’s | 


user libraries and sophisticated step and 
trace capabilities, Turbo BASIC more than 
compensates with a delightful editor and a 
substantial number of extensions to the 
language. Perhaps most exciting of all, 
however, is the anticipation of even better 
versions to come. PCr 


Ethan Winer, an independent consultant, 


is the head of Crescent Software in East | 


Norwatk, Connecticut. 
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(CLEAN OUT CLONES 


THE EASY WAY 


Identifying all 1 ifying all the unneeded duplicate files and sai files and same-named outdated versions strewn | 
across your hard disk directories is a snap with REPEATS. 





ard disk users sow files like wild 
H= You copy files from other di- 

rectories and update them—and 
leave the originals in place. While devel- 
oping a program, you'll copy interim ver- 
sions to other directories—and abandon 
them. And sooner or later your 20-meg 
drive hasn't enough room left to copy a 
floppy, or you waste a lot of time working 
on a file that tums out to be an outdated 
copy with the same filename. 

If you start printing out DIR after DIR 
of your subdirectories in an effort to clean 
these unwanted duplicates from your disk, 
however, you'll soon realize the kind of la- 
bor Heracles faced when cleansing the Au- 
gean stables. Fortunately, you can let RE- ; 





' FEATS. 
Pormate REPEATS Mae)? 
H Returns with duplicate file names. 


assure c C5 100M, DELCODR 
ORG 106 


Oe enusecteisae 


qiichasi a. 
4,998 


pane 
Ne 


Meffor 
DIN DFPMET 
QURRENT. 
WATCH_PLAG 
DISPLAY_PLAG 


SOURCE_FLAG 
a ING 


e 
? 
8 
i] 
t 
? 
a 
a 
e 
a 


13,10,’ Searching 


Steading directer 
jloading £118 name. 


LOADING_FIL® o. 
Directory 


DIRECTORY 


713, 10,23. 16, 
‘Hot ‘enough menory 


DIR_ATTRIBUTE OU mee 
ALL_FILES eu 


ec eucesefuily 


"Copyright 1987 sees Publishing Co." JAR 


* fee duslicete nt names. ’¢13,18 
tience pleese',13,18,8 


13 
Pitts, "ho ery deans *,13,10 


PEATS do the job instead. REPEATS will 
search the entire disk and return a list of all | 
the duplicate filenames. 

The assembly language source code for j 
REPEATS is shown in Figure 1, and Fig- 
ure 2 is a BASIC program that will create | 
REPEATS.COM for you when you run it. 
An easier way to obtain either the program 
listings or the .COM file itself, however, is 
to download them by modem from the PC 
Magazine Interactive Reader Service, as 
explained in the accompanying sidebar. | 

To use the program, just enter | 


REPEATS [drive:][/P] 


Although I wrote the utility with the | 
hard disk user in mind, there's nothing to | 


| drive. 


| it, all output will be echoed both to the 





stop you from using REPEATS with direc- 
tory-structured floppies. Just add the target 
drive as an argument. If you omit the drive 
request, REPEATS searches the default 


The /P is a printer switch. If you include 


printer and to the standard output device 
(the monitor). If you think you have many 
duplicate filenames and have a printer, I 
suggest you use the printer switch. If you 
don't have a printer, you can use Ctrl- 
NumLock to keep the list from scrolling 
off the screen but you're better off redirect- 
ing the output to a file. For example. 





REPEATS > REPEATS. LST 


H Flret ellccete 64K and move the stack tc the erd ef code. 


2 Then 


1 Seve current 


is MEMERIEN TO EXE2HIN : 


BEGINNING: 


ae ree 


CST: 


completed, ,13,10,0 








Figure 1: The assembly language source code for REPEATS.COM. 
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get the cucrent deive so 
a Mext Shack for & delve request and/er esse echo aitch. 
directory. Diepley seerch regueet. And 
el 


3th 

aes NOT ENOUGH 
Prine SSONE 
bp STACK_ SPACES] FF® 
ain 
QURRENT_DOIVE, AL 
DB: 16885 

a, 

a hg 


stele 
ares ve Istg,te* 


we can ceetcre upon eelt. 


tInally 
' 


All ctelng Instructicne forverd. 
364K (1000h pacegraphe). 
pModlfy slloceted nencry. 


sEzit af 64K net avalleble. 


move etack te end ef code. 
eGet the cuccent deive 


3 end cave, 


rGet the length cf the acgument. 
aif it*e eero then no parameters, 


;Else, zeco in high half. 
rPolnt to parameter, 

sIe it colon? 

rif ao, check awitch. 
rElee, get delve cequest. 
sCapitallee. 

rConvert to DOS format. 
And change derive. 


rig it evitch cequest? 
rIf no, next parameter, 
12lse, get requeet. 
1Capitelize, 

ple it printer requect? 
tlf no, nezt parameter. 


(continues) 
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he programs that appear in our Pro- 

gramming/Utilities column (as well 
as other programs we publish) can be 
downloaded by modem from the PC 
Magazine Interactive Reader Service. 
There is no charge for this service, but 
users are cautioned that these programs 
are Copyright material and are made 
available only for individual, noncom- 
mercial use. You may make copies for 
others (including placement on noncom- 
mercial electronic bulletin boards), as 
long as no charge is involved. However, 
making copies for any commercial pur- 
pose is strictly prohibited. 

The modem number for PC-IRS is 
(212) 696-0360. Set your modem and 
communications software to use 1200 (or 
300) bps, 8 data bits, | stop bit, no parity. 





REPEATS at a Glance 


REPEATS searches through all the 
subdirectories on a drive and produces a 
listing of all files (and the directory in 
which they are located) that have the 
same filenames. Syntax: 


REPEATS [d:][/P] 


Operation: The drive specifier (d:) is 
not required if the current drive is to be 
searched. If used (as, for example, to 





| will put a list of all duplicates into a file 
called REPEATS.LST, which you can 
then load into your word processor. (If you 
redirect the output to a file there will be no 
echo to the screen, but you'll know when 
REPEATS has completed its job by the re- 
tum of the DOS prompt.) 


HOW REPEATS WORKS REPEATS 
begins by saving the current drive and di- 
rectory. Obviously, in its search for dupli- 
cates, REPEATS will be constantly 
changing directories, but when it has done 
its work, it’s desirable for it to restore you 
to DOS where you began. (Many utilities 
don’t do this, so unless you're using a 
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DOWNLOADING REPEATS 


PC-IRS files with a .COM, .EXE, or 
-ARC extension require that you also use 
the Xmodem error-checking protocol; 
our other files (e.g., with extensions of 
.ASM or .BAS) can be downloaded us- 
ing either regular ASCII] or Xmodem 
transmission. 

REPEATS.BAS, whether typed in 
from the magazine at your keyboard or 
downloaded from PC-IRS, will automat- 
ically create REPEATS.COM when run 
once in BASIC. REPEATS.ASM, also 
listed both here and on PC-IRS, allows 
you to modify the program but requires 
you to use a macro assembler (IBM or 
Microsoft) and the following commands: 
MASM REPEATS; 


LINK REPEATS; 
EXE2BIN REPEATS REPEATS. COM 


check a directory-structured floppy 
disk), the colon must be included in the 
drive specification. The optional /P 
printer switch will echo the output both 
to a printer and to the screen. In addi- 
tion, standard DOS redirection (>) 
may be used to store the output to a file- 
name. 

If insufficient memory is available 
the program terminates with an error 
message to that effect. Cerl-Break will 
terminate the program manually. 





‘‘p$"” prompt to remind you which direc- 
tory is current, your next disk access may 
not produce the results you intended. That, 
in tum, can contribute to the problem of 
unintended file littering.) 

The command line parsing is relatively 
simple. If a colon is found, the preceding 
character is assumed to be a drive request, 
and if a ‘‘/"" is found, the following charac- 
ter is assumed to be a switch character. Ifa 
drive request is found, the default drive is 
changed, and if a printer switch is found, a 
flag is set so REPEATS will know it 
should echo all output to the printer. 

With large hard drives (anything over 
10 megabytes), REPEATS will have to 


deal with more than 64K of data. Most 
programs published in this column stay in 
the one-segment boundary, 64K. It’s just 
plain easier to program within the one seg- 
ment structure of .COM files. My original | 
version of REPEATS tried to do all its 





| work in one segment, via repetitive DOS 





calls, letting DOS do all the work of find- 
ing duplicates. This approach made RE- 
PEATS painfully slow. To speed things 
up, the solution was to read all the directo- 
ry and filename information into memory 
at once, and then compare one filename 
against the next for duplicates. 

This resulted in data storage that 
crossed the 64K boundary. The filename 
information—name, size, date, and 


| time—takes up 21 bytes. An average 30- 
| megabyte hard disk might have 2,800 


files, which means 58,000 bytes for the 
filenames alone. When the directory 
names are added (they require 64 bytes per 
name), the segment boundary is quickly 
outgrown. 

Crossing the segment boundary re- 


| quires REPEATS to do much more memo- 


ry management. When DOS loads a 
.COM program. the stack pointer is placed 


| at the end of the segment. REPEATS uses 


the memory from the end of code on for its 
workspace. This means the stack could be 
written over, so REPEATS first moves the 
stack pointer to the end of code plus 200H. 
This leaves a stack size of 512 bytes, 
which is more than enough room. RE- 
PEATS then uses function call 4AH to ask 
DOS to allocate 64K of memory. 
Handling the filename information for 
even a 10-megabyte hard disk will require 
a minimum of 64K of working memory, 
though it’s assumed that the directory in- 
formation will also fit into this 64K. If 
DOS retums with less than 64K available, 
REPEATS does not even attempt to do its 
work, exiting with a ‘‘Not enough memo- 
ry" message. The additional memory re- 
quired by larger disks will be dealt with in | 
amoment. 


GETTING STARTED REPEATS's 
first task is to read in all the directory 
names. The program uses a one-dimension 
array indexing technique to keep track of | 
its place in its search for these directory | 
names. REPEATS systematically moves | 
up and down all the branches of the direc- | 
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LOOP_PARA: 


RO_FABA: 





STORE_DIR: 


PIRGT_DIR: 





PILSUARES; 


ALLOCATE: 





PIRGT_PELAs 


a Thie routine will 
# down the director 


PRINT_ FLAG, 1 
BI 
NEET_FARA 


PRODUCTIVITY 


rElae, flag printer echo, 
Point to next byte 
7 and get next byte. 


QYTE PTR CURRENT_DIB,‘\" 


B1,OFFEET CUARENT_DIB+l 


GET_DIR 


4@I,DPFGET REARCK ING 
WRITE_STRING 
AN, 19H 


@I,DPPRET FOR 
BAITS_STAING 


ALs1 

cx, 1da 

D1 ,DPFALT SUBACAL PTS 
STOse 


DX,DPFSET DTA 
CHANG! ‘- 


syevematicaily change directeri 
4 


and etore the 


AL, DPPSET DIRECTORIER+) 


BF.OFFSET SUDECAIPTS 
OX, OFFBET ROOT 


arre a (St-1pe\" 
GET_DIR 

BI,65 
DIR_DPFRET, 65 
SHOET PIRST_DIR 


QF,DFFSET SUBSCRIPTS 
FILENAHER 

DX, OFFRET PARERT 
CHANGE_DIA 

GrTR PTR OS: (MF)],1 
a 


BL RL 

Ok, DPFSET GLOBAL 
Ol, DIR_ATTRIBUTE 
PIBD_FIAST 
FARENT_DIR 

DYTB PTR DTAe21, 103 
WERT_DIA 

DYTB Pre OTA+34,'.! 
NERT_DIR 

iL 


fu 

AL, DS: (AP) 
NEST_DIA 

AYTR PTO OS: (MF) 
DX, DFFRET OTAtI¢ 
CHANG E_O1R 


BP 
SUDRT STORE_DIA 


FIBO_BEET 
FAXENT_DIR 


END_DF_SPACK, RE 


AI,DPPRET LOADING FILE 


WRITR_STRING 


idave the current dizectery. 


aFeant ™ BE2T_FILBs 


sGet current drive. 


Convert to ASCIT 
7 and diaplay. 
Diaplay the colon. 


CONTINUR: 
wDiapley balance of intre. 


STORE_FILE: 


2ALL atedng Snateuctsone will ba 
+ dona in @ forward diraction. 
rInitialiae directory eubecripta 
te one. 


REP 


Point the diek tranafer addreae nov 
4 to the end ef code. GEZT_STORE: LopsR 
Or 


+Paint to etorage. 
Point to eubecripte. 
aPoint to root. 


sCHeck for Ctrl Mreak. 


{00H faile to preface with *\* 
1 ec we heve to. 

TPoint to neat storage. 
aUpdate the effnet ae well. 


when we try te ceturn to parent 


a divectory and are in root, we DUPLICATER: 
doi Orh 


pa 
iPut one back in previews level 
4 and point te parent lev 


:BL aa pointer te directory no. 


tAek for globsl match. 
aPind firat matching. 


aif net e directory get next. 
aff @ dat directory get neat. 


aIncreeent poaition in diractory. 
sContinue until new dizectory. 


aUpdate veriablea. 
MEET_WATCH: 


Get 411 eubdiracteri@e in current 
3 directory then go to parant, 


iI€ only one directory 
a then can't ba any duplicataa, 


1Elee, adjuet for truncation. 
sConvart end of current eterage 
4 into segmant addreee. 
jzecesaneceses 


sPeallecate memory. 
aa rectors 


s8ee how such memory le feft. 
wAek fer it all. 


+Get extra segment. 
aChange to end of eterage 


iStore end of workapace. 


PRINT_DONE: 
sTell user, loading file namea, 


DIR_OPFRET,OFFSET DIRECTORIQA ;Stere directery etart. 


AX, 
218 


Br 

AF, DIR_COUNT 
DUPLICATES 
DX, DIR_DFFRET 
CHANGE_DIR 


aRF aa airectary: counter. 
aCheck for contsol break. 


yIncremant diractery count. 
sDone all directoriea? 

rIf yee, nearch for duplicatee. 
sElae, chenge directory. 
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poeeeecece 
' SUBROCTIBES | i 


peeraasese 


DIR_DFFBET,65 
DK, OFFUET GLOBAL 
cH, ALL_FILSH 
PIND_FIRST 
STORE_FILE 
GHONT FIRST_ FILE 


AZ, 88 
AX,2 


RB, AX 

@I,DFPSET NOT_SHOUGR 
AX, END_DP_6PACE 
CONTINUE 

ExIT 


PIBO_SEeEt 
FIRST_FILE 
PFILE_COUNT 
AL,DPFSET DTAt22 
DIDI 

AXOGP 


cx.d 
MOVSH 


€x,12 


AL. @ 
END_STORE 


STORE_BYTE 
cx.3 

AL,I2 
STOSB 


a3 
SEDNT KEXT_ STORE 


REET_STORR 
AL,32 
STOBR 

ALR 


SUOET NEET_FILE 


WORD PTR Ef: (A) AFFFPR 

@I,DFPSET SEARCHING 
TTE_STBIWG 

AX, FILE STAHT 

SUDRT STORE_SOUBCE 


218 

‘CH: BOURCE_PLAG, A 
AX, BH 

AX,2 

pea 


woke PTR OS: (32) ,AFFFFS 


nrves: (a) 
AP. 


PRIBT_MATCH 
WORD PTR DS:[8},8 
SUDRT NEXT _WATCH 


} 
Seco 


a Gxit routine. cheaeore default drive and 
B: Y 


OX, OFFRET CURREBT_DIR 
CRANGE_DIR 

DL, CURRENT_DRIVE 

AX, REH 

2fB 

QI, DPPRET DORE 
MATCR_PLAG,1 
PRIET_DONB 

AL, DFFRET MO_RATCHES 
a 


DS 
BRITE_STRING 
203 





ee; 
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rPoint te neat directory, 


iFind firat netching file. 
rIf empty, neat directory. 
rElee, etore data 


pRetrieve data neg 
TPoint to next ator 


yAsaume out of memory. 
tla it true? 

aT€ no, continue. 
rElse, exit. 


1Find neat matching. 

71f done, next directory. 
rElne, incremant file count. 
+Stera filenama data. 

Point to firet byte, 


pBtere directory number. 
r&tore file date and eiae date. 


sBtore 12 bytea of filename, 
rGat a byt 

End of £llane 

If yea, finish with blanke. 
tla it the period? 

11f nO, atore. 

1Eine etere 3 epacee. 


3Get neat byte. 

sRtere byte. 

Get neat byte. 

Pad balance with apacea. 


Tack on @ aere fer diaplay 


+ contrel, 
1Get neet fffename. 


iTack on -1 aignetuce 
sTell user searching now. 


rRetrieve etart ef file namea. 


Check fot Ctrl Break. 
sReoet source diaphay flag. 


rIncrement te neat file name. 


End ef file name eterage? 

If yee, we are done. 
pRetrieve directory aumber. 
tHave we matched thie ene before? 
aIf yea, get nmat. 





sPoint to neat target file nane, 


pRetrieva directory number. 
7End of file aterage? 

rif y t neat file name. 
aIn seme directory? 

rT yea, get neat file nase. 


rElae, point te seurce and 
2 and target file nanee. 


yAre they dupiicatee? 

rif no, next file name. 
tElee, peint match. | 
Flag ae matched. 
1Get next file name. | 


sReatere data seguent, 


sReetere default drive 
3 dizectery 
3 and drive. | 


sIf match wi 
s"eucceeat ul” 
yelee, dieplay *none found*, 


found, display 


sTerminate. 


(Figure | continues} 
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Get curcent directery. 


CHANGE_DIRs ' whange current airactory. 
Ist 
RET 


CHANGE _DTA: mv 1 shat dink tranntar addzaas. 
ART 
RET 


PIND PIRST: mov sPind first matching Fila. 
iNT 
RET 


PIND NEXT: mov 1 Wind mazt catching fila. 
Int 
RET 


3 Two subroutines: One edds carciege return; iinefacd. + 
) The othar pada the file narc display witb epaes. + 


wren ne nee neat em eens 


DISPLAY 


BPACES: DL» 32 
DIBPLAY 
DL, 32 
DISPLAY 


* 
1 This subroutina handles e11 tha output. 
1 included, nutput will be echoed to 


Jeter armen neem nnneeee meen en nnen nana 


DIBPLAYS CEP CS: PRINT, FLAG, 1 rif /P, acho ta tha printec. 
SNS -NOT_PRINTER 
mv AHS gPciater output. 
ist 21H 
NOT_ PRINTER: AnL2 +Displey output. 
INT air 


WRITR_ITE BL, AL 


WSITE_STS ING: 
cfero macke end vi string. 


PAINT_MATCS 1 
CS:MATCH_FLAG,2 thet ve hava a dupli 
€$:S0URCE_PLAG, 1 2 diaplayad nourca fila? 
SXIP_SOURCE t1f yas, akip. 
CRU 


OR pRaparate duplicataa with line. 
PRIKT_LINE® 


PRINT_LIRE 
CS: SOURCE_PLAG,1 sPlag diapleying acurce. 
AX, ES: [6] pRatrieve directory number. 


PRINT_DIR 
BI,Bs Point to file name 
WRITE_PILE sDiapley tha fila name and space. 


BRIP_SOURCE: Ax, DR: [R] 
PRINT_OIR 
S1,DR #Point ta Fila neme. 
WRITE_PILE 

Ds 


sRatciava directory number. 


POR 


Jocewoc ce awecere ene nn: 


9 This subroutine diaplays thr directory nase: i 


PRIWT_DIBr DSc aX sAdjuat ea e pointer. 
wov sEech ditactory record is 6%. 
muL 


Pua 
sReetore oar data segnant. 


os 
BI, OPPRET DIRECTORY aPoint ta “Diractary*. 
WRITE_STRING 


STGeraEe: DIRECTOBIES ;Point to darectory name. 


aaine.. STRING 
CALL sAdd cecciaga taturn linafaad. 


FOr os 
RET 


} This gubroutina handles diaplaying the CilR anne, byte 
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WRITE_PILBs 


PILE_SIZEs 


MERIDIAR: 


WOT RIDNIGNT: 


THDUSANDS 


PFLAG: 


DIDP_NUMBEB; 
END, LINE: 
HRTACK_BPACEs 
OTA 
SURBCRIPTS 
CURRENT_DIR 
STORAGE 
DIRECTORIES 


CODE ENDS 
END START 





WRITE, STBING 


OX, DS: (R] 
AK,DS: 16) 


CS:D1SPLAY FLAG,R 
TENS 


Db,t-* 
DISPLAY 
DX, SI 
B%,32 


CS1DIRFLAY_PLAG,R 
TENS 

DL tr? 
DIBFLAY 
RX, SI 
cL. 
8x. 
BX163 
TERS 
DL. 'p! 
Rx 
8X,12 
Pa 

DL, ta! 
DISPLAY 
0S 


CBiDISPLAY_PLAG,R 
cE, Jano 

DIVIDE 

CA, 1LORO 

DIVIDE 


DIVIDE 


AK, RK 
Dx, Ox 
a 

RX, DX 


DL, AL 

CS: DLS FLAY_PLAG, AL 
CS:D1SPLAY_FLAG,6 
D1SP_KUMBER 


STACK_SPACE+2RRH 
DTA+6S 
SUDSCRIPTE+IRR 
CURRENT_DIR¢G65 
STORAGE? 44 
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+Point to file name segment. 
sPoint te file nama. 


aGet biph word of size 
J end low word of aize. 
iDivide by 10,R 

Sava indar. 
}Display tan thouaanda. 
aR jeve remaindar. 
+Diapsay thousands. 
sPorset te column 23. 


sRetrieve data. 
rGat aonth four bita, 


sAnd diaplay. 
2Add hyphen. 


atciava day five bits. 
4 displey. 


zAdd hyphen. 


pRatrsava yasr neven bits. 


jAnd displey. 


yPormat te column 33. 
Gat time. 


yDee haur fIva bita. 
sPest noon? 


at y: aubtract 12. 
gis it midnight? 


a1 yea, display 12. 


+And display. 
sada colon. 


gRetriava minutes 6 bits. 


gAnd displey. 
sASaURA pe. 


aig it noon ar latar? 


yElae, display * 


sRacet tha diapley fler. 
sGat tan tbovaends by dividing. 


rGat theussnds by dividing. 
Get hundreds by dividing. 
Get tena ty dividing. 
sGet unaz by dividing. 


vBumber in AX 

3 and zere in DX 

3 divide by CX 

+ remeinder inte BX 

} and guotient into DL. 

i1f£ non zero indicete by flag. 
gRes there bean e displey? 
21£ yaa, diapl 

yElne, diapley apace. 
yConvart hazedacisel te decimal 
yAnd displey. 


(Figure I ends} 














e Graphics 
Gallery makes 
winning 
presentations. 


Here’s graphic proof. 


Seeing is believing. Which is why Hewlett- 
Packard invites you to call now for a free Graphics 
Gallery Sampler-an impressive collection of 

colorful business graphics produced 
by our powerful and flexible 
software. 

We want you to see for 
ourself how The Graphics Gallery 
an give you an important winning 
edge. How it can increase the 
pact of every presentation and 
im simple reports into persuasive 
locuments. The Graphics Gallery can 
elp you get the most out of other 
oftware, too. 

Do you use 1-2-3” from Lotus®? The 
raphics Gallery will easily transform 
ose unimpressive Lotus 
aphs into persuasive, 
ustomized presentations 
mhanced with color, text, 
lustrations, and more. 

Interested in desktop 
ublishing? Our remarkable 
oftware works with the 
leading desktop publishing 
ackages. And it creates 
ly professional results. 

What's more, The Graphics 
allery gives you a flexible choice 
f output Choose from colorful 
erhead transparencies produced 
yy an HP plotter, professional 35mm 
lides, or sharp, printed output-the 
ind you get.with the HP LaserJet 
rinter. If you've got an IBM PC/XT/AT 
or compatible, call nght now for your free Graphics Gallery Sampler 
and the name of your local Hewlett-Packard dealer. 

We want to prove to you that seeing really 1s believing. 


Call 1-800-367-4772, Dept. 709P, 














































call 


| 
it 


_  — ——_— 
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= 


9 


GRAPHICSGALLERY 


Hewlett-Packard Company, Attn Inquines Dept. 
1000 N E Circle Boulevard, Corvallis, OR 97330 


© Yes. I'd like to see for myself how good The 
Graphics Gallery reaily 1s, so send me your free 
Graphics Gallery Sampler and the name of my 
loca] Hewlett-Packard dealer. 


Name 
right now and get a FREE 
Graphics Gallery Sampler Th - 
from Hewlett-Packard ; Company 
eginieied Rae Address 
vA HEWLETT comomene ——— 
ie! PA Cc KA R D one Packard Co Phone 
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tory tree, storing the name of each directo- 
ry for use in the duplicate-file searching 
routine. 

Here’s how the technique works. Sup- 
pose we have two subdirectories, SUB- 


DIRI and SUBDIR2, branching from the | 


root. That gives us a two-tiered directory 
tree. Initially, we want the first subdirec- 
tory entry of each tier, so the two sub- 
scripts of the indexing array are set to one. 
Using the BASIC conventions, these 
would be F(1)=I and F(2)=1. When we 
find the first subdirectory in the root, we 
will increase the root index (F(1)=2). We 
can now safely change to SUBDIRI and 
search for any subdirectories branching 
higher in the tree. If no subdirectories are 
found in SUBDIRI, we will return to the 
root directory in search of the next subdir- 
ectory. To recall our position in the root, 
all that has to be done is look at the sub- 
script of that level. We now find that 
F(1)=2 so we will look for the second sub- 


| directory, SUBDIR2. This technique will 





| work with the most complicated directory 


tree. (For a more detailed description of 
how the array is used to keep track of the 
entry number of the current directory, see 
the discussion in my SEARCH program, 
PC Magazine, Volume 6 Number 4.) 

Once the names of all the directories 
have been found and stored, and before all 
the filenames are read in, it’s time for more 
memory management. The end of directo- 
ry storage will be the start of filename stor- 
age. REPEATS at this point again asks 
DOS to modify the allocated memory 
block to end with the directory name stor- 
age, thus retuming any excess from the 
previously reserved 64K back to the sys- 
tem pool. 

Next, a block of OFFFFH paragraphs (I 
mcgabyte) is requested, via function call 
48H. This will obviously fail, but when it 
does, DOS returns with the available 
memory in the BX register. This tells RE- 
PEATS how much working space it has 
for filenames. The number of returned 
paragraphs (16-byte blocks) of available 
memory is added to the segment address 
for the end-of-directory storage, and the 
total is stored in a variable, END_OF 
SPACE, for future reference. 

Now, starting with the root directory, 
REPEATS finds all the filenames in each 
directory. DOS provides two complemen- 








tary calls, find first matching (4EH) and 
find next matching (4FH), to serve this 
purpose. On issuing a 4EH function call, 
the value of CX determines which attribute 
DOS will use in searching for a matching 
filename. In the directory search used in 
the routine abovc, CX was equal to 10H, 
the attribute of directories. Here the value 
of CX is 6H, the attribute of normal files. 
DOS returns the information to the 
DTA (disk transfer address), a memory Io- 
cation at the end of code, which was previ- 
ously assigned by REPEATS. All the per- 
tinent returned information (filename, 
time, date, and size) is then stored in a 32- 
byte record. (A record is a reserved memo- 
ry space of given length; the reason for 


choosing 32 bytes will be explained short- | 


ly.) The first entry in the record is a word 
with the directory number. REPEATS in- 
dexes the directories by simply assigning a 
number, starting from one (the root direc- 
tory) and incrementing with each subdirec- 
tory. The next record entries are two words 
that contain the file’s time and date of cre- 





This is followed by the filename, which is 
stored in the same format you get with the 
DOS DIR command. Filenames with less 
than eight characters before the period are 
padded with spaces, and the period is re- 
placed with a space. Finally a byte of zero 
is tacked on to mark the end of the record. 
REPEATS looks for a zero as the end of 
strings in all its display output. 


CROSSING THE LINE This makes a 
total of 24 bytes. So why the 32-byte rec- 
ord? In order to cross the 64K boundary 
limited by the source (SI) and destination 
(DI) pointers, REPEATS changes the data 
segment (DS) and extra segment (ES) reg- 
isters. Usually, when storage is done using 
the string instructions (MOVSB, for ex- 
ample), the segment registers arc left alone 
and the SI and DI registers are used as 
pointers for the next record. This sets a 
limit OFFFFH (64K). Of course, when the 
end of the segment is reached, the segment 
register could be bumped to the next 64K 
segment and the pointers turned back to 





ation, and two words to hold the file size. | zero. However, it’s much easier to change 


REM ~~ BASIC PROGRAM TO CREATE SE PEAT S 200M 


OPEN “REPEATS.COM" AS @1 LEN = 
FIELD #1,1 AS A§ 
CHECKSUM = 6 
POR I=1 TO 157 
LINESUM = 6 
FOR J = 1 70 8 
READ BYTE 


CHECKSUM = CHECKSUM + BYTE 


LINESUM = LINESUM + BYTE 


IP (BYTE < 256} THEN LSET A$ = CHRS(BYTE) 


PUT #1 
NEXT J 
READ LINECHECK 


E' 
IF LINECHECK <> LINESUM THEN PRINT “Error in Line";280 + 16 * I 


NEXT I 
CLOSE 


IF CHECKSUM = 1288291 THEN PRINT "Successful Completion!" : END 


PRINT "COM file is not valid1"® 
DATA 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 





END 
221, 


Figure 2: A BASIC program that will automatically create REPEATS.COM. 
Pc eae in JUNE 9, £987 


Make 
Flashy Programs. 


In dBASE, Turbo Pascal, BASIC, C, COBOL, Fortran, 1-2-3, DOS. 
New! Flash-Up™ Windows. 


Instantly flash-up menus and help windaws. 


Fram within almast any program be ar applicatian program. When the user 
makes a menu selectian, a sequence af keystrakes is sent ta the running program as 
if the user were fyping it at the keyboard. 

A keyboard macra utility that your programs can cantrol! 

Just like keyboard macro utilities, Flash-Up Windows can be used fa send 
repetitive keystrakes and simplify cammands for your users. 

But Flash-Up Windows can da mare. Yaur programs can send cammands directly 
fa Flash-Up. Pawerful cammands that cantral when and haw windows appear 
Flash-Up Is a perfect tool far cantralling programs and entire systems via menus. 

The powerful window editar allows yau to create windows, change their size, Tor . rr ny 
location, ond calar — all autamatically. CIC eee C_ 
We Pascal, C, COBOL, Fartron, dBASE, 1-2-3, R:BASE is one 





Flash Code." For dBASE Ii, Ill and Ill+. 


The mast powertul, mast camplete program develaper far dBASE 11, Ill, and Wli+. 

Use Flash Code’s advanced screen design editar and see how incredibly easy 
Screen design can be. Draw boxes, lines, and select calars. Specify special 
parameters far edit checking, initial values, calculated fields, etc. Atl within ane, 
easy ta use editar. 

Then tell Flash Code ta write the program. Based an yaur screen designs, Flash 
Code can generate a full databose program. Well written code that yau can use as 
is, ar merge with yaur awn programs. 

Menus and help windaws add a new dimensian ta yaur dBASE applicatians. 

Flash Code includes its awn dBASE windaw editor, Use the window module to 
flash-up windows and screens instantly. The windows are easily converted when 
you mave ta the added pawer af aur Flash-Up Windows product. 


“....@ fruly remarkable product. Brand new, state-of-the-art and actually fun to use. 
The windows make it an even more ae clei . 

— Gary N. Progue, Author, “The dBase Ill Programming Handbook” 
Flash Cade. $150. 


Screen Sculptor” For IBM BASIC, Turbo Pascal, and Quick Basic. 


Create screens in minutes, then Screen Sculptar writes the progrom. 

In IBM BASIC, Turbo and Micrasaft Pascal, and Quick Basic. Simply “draw” yaur 
screens with our advanced screen design editor and replace hours of tedious wark 
with minutes af creative design. 

Mave pieces af the screen araund, select calars fram a menu, draw boxes, lines, 
paint, repeat last character. And more! Specify variable names, data types, 
acceptable data ranges, pictures for edit checking, efc., and yau’re ready ta ga. 
Generote tested program saurce code to merge with yaur awn progrom. 

Based an your screen design. The generated program flashes up fhe screen, 
allows data to be entered by the user, and edit checks the input data. 


“... SO well done that you may not need fo refer fo the manual.” 
“... an exceptional product that fills @ real need in the development of new programs.” 
— Computer Language 








Screen Sculptor. $125. 


















No Risk Demo Offer! 


Order ony package and receive a 
separately sealed demo disk af the 
product Use the demo and the 
Manual for 30 days If you're not 
sotisfied — for ony reason — 
return the entire package for o full 
refund. 









SOFTWARE 
BOTTLING 
COMPANY 


OF NEW voREN 


in GA 1-80 10. 
All other orders ond Inquines call or write 
Softwore Bottling Co., 6600 LI. Expwy., 
Mospeth, NY 11378. 718-458-3700 
Requires on IBM PC, XT, AT or true compatible, 256K 
Not copy protected. 

CIRCLE 530 ON READER SERVICE CARD 





Power Tower 


High performance storage 
subsystem for multi-user and 
multi-tasking applications. SCSI 
interface allows the Power Tower 
to simultaneously serve Apple® 
Macintosh and IBM® compat- 
ible personal computers. Sector 
caching disk controller features 
automatic look-ahead and up to 
16MB of cache memory. 


¢ 320MB and 640MB 
configurations 

¢ 0.5ms worst case cache access 
time 

¢ Optional 60MB tape cartridge 
backup 


CM5) 


Call today for the name and number of your nearest CMS dealer. 


CMS Enhancements, Inc. 


1372 Valencia Avenue, Tustin, CA 92680 Apple and Macintosh are registered trademarks of Apple Computer, tne. 
(714) 259-9555 Power Tower is etrademerk of GMS Enhencements,ine. 
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the segment register for each record. 

If the SI register is kept the same, incre- 
menting the segment register (DI) by one 
ehanges the indexing by 16 bytes. (Re- 
member, a segment register applies to 16- 
byte paragraphs.) For example, if DS = 
IO00H and SI = 10 (16d). the absolute ad- 
dress will be IOOIOH. This is the same as 
DS = 1001 H and SI = 0, as shown below: | 


DS = 1000 paragraphs = 1@008H bytes 
+ Sle 10H bytes 


10010H bytes 
or 


DS = 1001H paragraphs = 10010H bytes | 
+ SIs @H bytes | 


18016H bytes 


We needed 24 bytes for cach record, so 
REPEATS adds two to the segment regis- 
ters for each record, making a total of 32 
bytes. In a sense this *‘wastes*” 8 bytes be- 
tween eaeh record (32-24), but it makes it 
easy for REPEATS to keep track of how 
much memory is left after storing eaeh ree- 
ord. All the program needs to do is com- 
pare the segment register with the variable 
END_OF_SPACE, the segment address 
of the end of memory. that was saved 
above. If REPEATS reaches this wall be- 
fore reading all the filenames, it exits with 
the out-of-memory message. 

Onee all the filenames are read, RE- 
PEATS eompares the first filename with 
all the rest. If a duplicate is found it is dis- 
played along with its directory name. Next 
the second filename is checked with ell 
those above it in the list. The first filename 
doesn't need to be checked again—if it 
was a duplieate it would have been found 
on the first pass. Each subsequent pass will 
have one less filename to cheek for a 
mateh. This is repeated until the last entry 
is the source file and there are no others to | 
compare with. This is REPEATS'‘s eue 
that its work is done and, after prompting 


control is returned to DOS. 

To avoid repetitive display, when a 
mateh is found, REPEATS changes the di- 
rectory number entry (the first word in the 
record) to OFFFFH. In subsequent com- 
parisons, REPEATS skips the filename if 
the record has a directory number of 
OFFFFH. This is a simple matter of check - 
ing to see if the first word of the record is 
the same. This directory index is also used 

PC 
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774 
825 
5@1 
972 
609 
699 
577 
1868 
863 
282 
1142 
837 
1194 
710 
621 
1183 
1484 
1603 
1619 
862 
585 
697 
938 
661 
699 
1637 


(Figure 2 continues) 








~ Announcing the worlds 







largest 3.9 inch diskette. 


3.5,DS,HD 


double side 
high density 


2.0 MB 


Other 3.5 inch diskettes can store up to 
1 megabyte of information. 

3M'’s new 3.5 inch diskette can store up 
to 2 megabytes of information. Nobody needs 
a computer to figure that’s twice the capacity. 

But it’s one thing to announce some- 
thing this big. It’s another to have it available. 
And that’s the one thing you can take for 


granted when you deal with 3M. 

We're the world’s largest supplier of 
magnetic media. From standard and high- 
density 514 inch floppies to 1 MB and now our 
new 2 MB diskettes. 

Just remember when you order our 
2 MB, there's twice as much room on it. Which 
means you might not need quite as many. 
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to recall the corresponding directory name 
| when it comes time to display the duplicate 
filename. To speed up the search, RE- 
PEATS also skips the comparison if it is 
found that the filenames are from the same 
directory. (DOS won't allow this in any 
case, 50 it need not be checked.) 


NUMERIC CONVERSIONS | There’s 
another routine in REPEATS you may find 
of particular interest. As | mentioned earli- 
er, all the data that is found in the DIR 
command is returned from the find first/ 
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1373 
492 
1382 
467 
768 
718 
628 
754 
871 
1886 
9SS 
1078 
681 
853 
746 
$46 
1193 
1279 
411 
656 
1122 
1267 
451 
773 
864 
191s 
842 
1387 
1487 
979 
$91 
1165 
1977 
908 





967 
782 
1149 
918 
1143 
1223 
1672 
816 
1055 
893 
$63 
558 
1988 
1104 
898 
1219 
536 
948 
$49 
628 
813 
1447 
419 
868 


194, 
8, 889 


(Figure 2 ends) 


next function calls. Conversion of the date 
and time to decimal is relatively simple 
and straightforward, though it takes a fair 
amount of code to decipher it all. 

The date (mm/dd/yy) is stored in two 
bytes, which are mapped as follows: 


4514131211109 @ 7 6 5 43 21 0 
yyyyyyym=ememrdaaadad 


Similarly the time (hh:mm:xx) is stored in 





two bytes as: 


41312111095 6 
am 


i 1 765 4321 86 
hhhhh a hmm Ke KX KR K EK 


JUNE 9, 
88 


To convert the month for decimal display, 
the word for the date is first rotated 5 bits to 
the right. The results then look like this: 


45:14:13 12:32 


ae 
@aaday 


OO FOP US: a: Be cF Ie: 
FES Ff FOL ELE we 
The day and year bits are masked off by 
ANDing the word with OFh (binary 
00000000 00001111). To convert the re- 


sults to decimal, we divide by ten and dis- | 
play the quotient as the tens position and | 
| the remainder as the ones position. 


This can easily be done with all the oth- 
cr bits of datc and time. Things get inter- 


| esting, however, when we try to convert 


the filc size to decimal. This number takes 
up two words. The largest possible num- 
ber you can represent with 32 bits is 
4,294,967,295. Other than disk space, | 
know of nothing to prevent a file from be- 
ing that big, but for practical purposes, the 
largest file size that REPEATS deals with 
is 999,999,999. (If you have a file bigger 
than that, | doubt if you have to worry 
about having a duplicate. ) 

In order to find out what to display in 
the 100 millions column you first would 
divide by 100 million, but that is impossi- 
ble with the 8088 DIV instruction. The 
largest a divisor can be is one word or 
65535. To overcome this obstacic, the di- 
vision is broken down into two parts. 

First a division is done by 10,000. The 
remainder is saved and the dividend is di- 
vided by 10,000. That gets us the ninth po- 
sition (10,000 x 10,000 = 100,000,000). 
The remainder of this division is divided 
by 1,000 and that remainder by 100 until 
we get tol. 

This gets us to the fifth decimal posi- 
tion. To get the last four positions, the re- 
maindcr of the very first division is re- 
trieved and it is divided by 1,000, then 100 
until it, too, reaches 1. At that point we 
have successfully divided by 32 bits with a 
16-bit divisor instruction. This may not be 
the shortest algorithm, but it provides an 
casy left-to-right display nccessary for 
printcr output. 


EASING THE EXIT There is one other 
small trick that REPEATS uses. DOS will 
check if Ctrl-Break has been pressed when 
the output is displayed through function 
call 02h. Indeed, this is the function call 
REPEATS uses for all of its output. But 
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Error-Correcting 
2400 bps Modems from 
Multi-lech Systems: 


When it has 
to be as good 
as It is fast 


@ Dial-up 2400 bps modems have arrived. More 
datacomm users are upgrading from 1200 to 2400 
than ever before. But there can be a flip side to 
increased speed: more transmission errors. 


@ That's why our MultiModem224E™ offers MNP™ 
error correction. Available in our 2400 bps desktop, 
internal and rack-mounted modems, MNP gives you 
100% error-free transmissions, no matter how bad the 
phone line. MNP does it without the speed degra- 
dation of less efficient, software-based protocols. 


@ Another important point: MNP Class 3 has 
emerged as an industry standard. It's now in the 
public domain, and has been implemented in 
virtually all 2400 bps modems that offer error- 
correction. 





@ So, why buy error-correcting modems from Multi- 
Tech? There are many good reasons, including: 


1. Multi-Tech modems are 100% Hayes-compatible 
(more so than Hayes’ own 2400 bps modems’), 
and our MultiModem224E with error-correction 
costs less than a Hayes Smartmodem 2400™ 
without this feature. 


2. Bonus features, like speed conversion, both 
synch and asynch operation, battery-backed 
option settings and phone number memory. 


3. Versatility: the auto-dial/auto-answer Multi- 
Modem224E runs at 2400, 1200 or 300 bps, with 
or without error-correction, automatically! 


4. Our two year warranty means something. Since 
Multi-Tech modems are designed and manufac- 
tured at our Minnesota headquarters (as they 
have been for the last sixteen years), youcan be 
sure we'll be here when you need us. 


@ Please call us toll-free at 1-800-328-9717, for 


additional information...get a modem that's as good 
as itis fast! *InfoWorld-8/5/85-reprints available 











Trademarks: MultiModem and the Mult-Tech Systems logo: 
Mult-Tech Systems Inc. * MNP: Microcom Inc. 
Smartmodem: Hayes Microcomputer Products, Inc. 


Muti ech@ 


The right answer every time. 
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Multi-Tech Systems, Inc. «82 Second Avenue S.E.« New Bnghton. Minnesota 55112 U.S.A. 
1-800-328-9717 « 1-612-631-3550 » TWX 910-563-3610 (Domestic) » Tetex 4996372 MLTTC (international) 
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CONVERT YOUR PC-XT 
TO PC-AT POWER AND 
PERFORMANCE WITH 

80286 COPROCESSING 


© 10MHz Operation 

@ BUS Indapandant Dparation 

@ Switch Selectabla Mode Between 
80B8 & 80286: Guarantaas 100% 
Software Compatibility 

e BKB of Zero-Wait-State Mamory 

e Compatible with 8MHz 
Motherboards 


FAST286 OFFERS NINE TIMES THE © Free IMS Disk Caching Software 
PERFORMANCE PER DOLLAR OF 80386 MACHINES. 


FASTCARD 


THE ONLY EXPANDED MEMORY CARD WHICH 


: CAN SAVE ADAY EACH WEEK 


A major independent oe ing © 8 MHz Operation © Disk Caching & Print 
laboratory benchmarked a @ 1MB of Lorie Installed & Buftering Softwara 


pent enh lipped with Tasted DRAMs e Seri: 

FASTCARD and demonstrated © Spi Memory Fills to 640K, Serial Faralel 2 Gtine 
atenfold Improvement over a Providas Expandad Mamory © Clock Calend 

PC-AT on typical Disk VO Over 640K. sisncer 
operationa. @ Custom Password Sacurity 


BUY BOTH AND SAVE! 
Order FAST286 with FASTCARD for ONLY $495! 
DEALER INQUIRIES WELCOME FOR ADDITIONAL INFORMATION CONTACT: 


= AWE S PERIPHERAL MARKETING, INC. (602) 483-7983 
7825 E. EVANS RD., BLDG. 500, SCOTTSDALE, ARIZDNA 85260 


LOTUS EMS 
COMPATIBLE 





LOTUS EMS 
COMPATIBLE 
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MOVING? 





Please write to: PC Magazine, P.O. Box 2445, Boulder, 
CO 80322. Include your mailing label from a recent 
issue of PC Magazine for faster service. Please allow 
up to 60 days for change of address to take place. 
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# PROGRAMMING 


since the great majority of REPEATS’s 
| time is spent in nested loops, loading data, 
and looking for matches, if the user tried to 
abort by pressing Ctrl-Break, nothing 
| would happen until the next standard out- 
put. An impatient user might pull the 
three-finger rip cord (Ctrl-Alt-Del). 

To avoid such a less-than-graceful exit, 
function DBh (Check standard input status) 
is embedded in the loop. This function call 
retums with AL indicating whether or not 
the keyboard has been struck. REPEATS 
isn’t interested in any input, so the status is 





=» When! ran REPEATS, 
I expected to find few 

if any duplicate files. 
Boy, was I surprised. 


ignored, but if DOS detects Ctrl-Break 
during the call, an interrupt 23h is execut- 
ed and the user is retumed to the DOS 
prompt. It's these little details that make or 
break a program. I constantly have them as 
the number one priority in developing a 
new program. | 
Here’s one last thing you should know 
if you use Microsoft Windows. Since RE- 
PEATS will usually need 128K of working 
memory, you should add to the WIN. INI 
file under the [PIF] section the statement 


REPEATS .COM = 128K 


You think that you don’t need RE- 
PEATS? That's what I thought, since I fre- 
quently do take the time to tidy up my disk. 
So when I ran REPEATS on my hard disk I 
expected to find few if any duplicate files. 
Boy, was I surprised. [So was 1, though 
clearly most of the 180 drone clones that 1 
discovered on my hard disk were put there 
by elves while | slept.—Ed.]| Try RE- 
PEATS on your disk. You may be sur- 

| prised as well. PC] 


Michael J. Mefford is a microcomputer 
consultant in Gleneden Beach, Oregon, 
and a frequent contributor to PC Maga- 
| zine. 
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Just Say The Word, And All These 
Specialists Will Be Working 
For You @, 






pa tO S = an 


You can put a whole team of specialists to ~ Which produche yoreetA to purchag for consulting our specialists first. Say “yes” 
work for you by just saying “yes” Because yourbusiness. 5°!) | * to PC Magazine and get our team working 


at PC Magazine, the most highly trained There isn't a team like ours anywhere. for you. 
experts work around the clock at the only They have the knowledge and resources Special Introductory Offer! Sub- 
independent testing laboratory in computer to help you minimize the risks of making scribe to PC MAGAZINE today and 
publishing: PC Labs. They go to great a mistake when you're deciding which save up to 62% OFF the annual single- 
lengths to help you keep up with the mind- brand or model your company will buy. _ copy price! 

ing array of new PC products and And they'll even help you make the equip- One year (22 issues) only $29.97. 


new technologies. ment you already own more productive. SAVE 54%! 
Benchmark tests that have become Every issue of PC Mapazine covers new Two years (44 issues} only $49.97. 
the industry standard. product developments, new product SAVE 62%! 

PC Labs maintains the latest and most trends, new technologies and even new . Savings based on 
sophisticated testing equipment to put PC _solutions in the fast-paced PC market. annual single-copy 
products through their paces so that our With a subscription to PC Magazine, you price of $64.90. 
specialists can tell you exactly what youcan have the advantage of keeping constantly an peat oem 
expect. They report the results feature by _in touch with vital information you can't Toll-Free. 
feature giving you accurate, reliable compar- find anywhere else. i 
ative performance evaluations from which —_ If making the right buying decision is 
you can draw your own conclusions about critical to you, don't make a move without 4Z106 





IBM 
AT&T 


CGA/EGA SUPER PACKAGES 
IMPROVE YOUR RESOLUTION 


Only Taxan can offer you this exciting High Resolution price performance 
. The Taxan model 635 (0.38mm dot pitch] and the model 650 
(0.28mm dot pitch) offer 100% hardware compatibility with both IBM PC, 
XT, AT, compatibles and the AT&T 6300 series computer systems. 
The Taxan Mode! 635 - used with our popular 555SP board, combines to 
create a SUPER CGA package for about the cost ofa standard color monitor 
and board - you can enjoy TWICE the resolution, color image onyour screen! 
The Taxan Mode! 650 - teamed-up with our dynamic new model 557 
GOLD CARD offers 640 x 400 lines of resolution. We call this our SUPER 
EGA package. You'll call it incredible! For the price of a standard EGA 
monitor and board, you'll have better than EGA resolution- in fact, you can 
display the excitement of CGA, EGA, and TGA (640 x 400} resolution in a 
full 16 color range. 





TAXAN USA CORPORATION 





TAXAN/CENTRAL TAXAN/EAST 
18005 Cortney Court, 220. Bemne Ad Sute 204 Bid, Buta E 
Cay of indusiry, CA $1743. ving. Texas 75003 on 













id, WU 07080 
Phar 1231 Phone 214-860-1244 60-4800 


AT&T 6300 SERIES - Taxan Model 635 and650 are 100% compatibie* with 
the installed original display board or the AT&T Display Enhancement Board. 
With the Taxan 557 GOLD CARD, you can run popular EGA software 
programs such as GEM, Lotus and Auto-Cad. 

GOLDEN OPPORTUNITY - Outstanding resolution, brilliantly enhanced 
colors and unbeatable pricing! This is your chance to purchase the 557 
GOLD CARD, the 5555SP board and the Ultra High Resolution 635 or 650 
monitors. Buy one today - because opportunity doesn’t knock twice. 


See your local authorized Taxan dealer for a demonstration of both the 
innovative and attractively priced SUPER CGA and SUPER EGA package 
systems. 

Taxan ~ Perfecting the image 

*635 and 650 require a 699-02 cable to be compatible with the ATET 8300. 


TAXAN/MIDWEST CIRCLE 503 ON READER SERVICE CARD 
fai! Cae Tea! Street Ste ot IBM is the registered trademark of Intemanonal Business Systemse 
— 0s, 00018 


AT&T is a registered trademark of AT&T inc. 
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Speaking English to 1-2-3, booting hidden files out and DOS in, a macro that tells you the day 
of the week January 1, 2001 will fall on, and flexible macros to measure print width. 


FORMULAS THAT KNOW ENGLISH 
Everyone knows that Release 2.0 of /-2-3 
has been improved so that it can manipu- 
late text strings as well as numbers. It’s 
less well known that Release 1A can be 
made to understand English, too. 

Figure | contains two charts. The top 
one lists how many of each inventory item 
are in each of three stores. The bottom one 
indicates the retail value of that inventory 
for each store. All the numbers in both 
charts are straight values or simple @sum 
figures, except for C9 and cells F18 to 
H20, the formulas for which are given at 
| the bottom of the figure. If you move the 

cursor to cell H15 and type WHOLE- 
| SALE, the numbers in the lower chart will 
recalculate instantly to give you the value 
of the inventory at wholesale. If you type 
RETAIL, all the numbers will recalculate 
back to the retail value. 

This neat little trick is based on the fact 
that the @dcount function has the ability to 
count labels. Thus the formula in cell C9 
will retum a | when cell H15 contains the 
word RETAIL and will return a 2 when 


HI5 contains the word WHOLESALE. | 


All the formula does is count the number 
of occurrences of each of those words in 
the database input range of C3 to C6. The 
Criterion range of H14 to H15 is where you 
type in RETAIL or WHOLESALE. Since 
all @data functions require field headings 
for the input and criterion ranges, I have 
included the most unobtrusive one possi- 
ble: a single space. Don’t forget to enter it 
in cells C3 and H14. 

| Once C9 has retumed its value, the for- 

| mulas in cells F18 to H20 calculate cor- 


INVENTORY <- UNITS 


WHDLESALE 


WHOLESALE ITEM @ 


1 


STORE #1 STORE $2 STORE #3 TOTAL 


VALUE OP INVENTORY AT RETAIL 


RETAIL 
$8.08 
$3.58 
$6.08 


WHDLESALE 
$3.8 


Formula in C9: 
Formule in F18: 


ITEM # STORE #1 
1 


STORE #2 STORE 
$28.08 $15.08 $30. 
$24.80 
$24.08 


873.568 $220.80 


@DCOUNT(C3..C6,0,H14..H1S) 
GIF ($C$9=1, SD16*FS, GIF ( $C$9=2 , §C1B*FB, BERR) ) 
6 


(Copiad to F16..B20) 


General format for neeted @if functione: 
@if(a,vtrue, Gif (a, verue, Bit (a,vtrue, Gif (e,vtrua,Sarr)))) 





Figure 1; 1-2-3 formulas that understand English. 


tectly based on the choice of whether C9 
equals | or 2. If you type anything other 
than WHOLESALE or RETAIL in cell 
H15, the @ERR at the end of the formulas 
makes everything change to ERR. 

You could get the same kind of altema- 
tive recalculation with a macro, but I think 
this method is quicker and less prone to 
making an error. 

Sam Reybumn 
Bronx, New York 


It's very clever to have based the value of a 
formula on the number of occurrences of a 
label. The formulas in cells F18..H20 
don’t understand English directly, but they 
do understand the number in C9, which 


| 


changes according to the English word in 
cell HIS, 

In this case, the formulas can handle 
only two different words, but the model 
could be set up to handle more. Let's as- 
sume there are two additional ways to val- 
ue inventory: discount and liquidation. If 
the input range of C3..C6 were expanded 
to include three occurrences of DIS- 
COUNT and four of LIQUIDATION, C9 
could have any value from | 04. 

The formulas in cells F 18..H20 would 
have to be expanded on the principle of the 
nested (vif functions that Mr. Reyburn 
uses. At the bottom of Figure 1, 1] have in- 
cluded the general format for the nested 
@if functions that could handle four rath- 
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er than two legitimate values in cell C9. 

This series of (if functions is the for- 
mula equivalent of a column of [xi (or {if}) 
macro Statements, such as 


/xic9=1~/xgRETAIL~ 
/%iC9=27~/xgWHOLESALE™~ 
/xiC9=3~/xgDISCOUNT~ 
/xiC9=4~/xgLIQUID™~ 


| In this case, the destinations to which the 
/xg statement hands off control of the mac- 
ro would be range names of cells contain- 


lations. But Mr. Reyburn is right. It's 
tions! 


FINDING THE DAY OF THE WEEK 
You sometimes need to know the day of 
the week of some distant past or future 
date. While it’s hard to find an appropriate 
calendar for such dates, with /-2-3 you can 
easily find the day of the week for any 20th 
or 21st century date. 

Figure 2 is a table you can use for this 
purpose, and Figure 3 displays the formu- 
las that make the table work. Cells C5 and 
C7 should be date formaticd, and cell CS 
should contain a date known to be a Sun- 
day. This known Sunday can be tucked 
away in a comer of the spreadsheet, if its 
presence in the table is confusing. 

The formulas in column D take the 
number of days between the dates in C5 
and C7, subtract by 0 through 6, and di- 
vide by 7. Thus, only one of the seven 
numbers that appear in column D will be a 
clean division with no decimal place val- 
ues. The day of the week to the right of that 
number is for the date entered in C7. 

For whatever it’s worth, negative num- 
bers in column D mean that the date in C7 
is before the known Sunday; positive num- 
bers mean it is later. 

Robert Locke 
Kenner, Louisiana 





There are certainly a lot of ways to gussy 
up this table if you want to. You can get rid 
of the numbers in column D, give it the 
+/— format, and have a string of + signs 
appear next to the correct day of the week. 
Or you could even get rid of all those extra 


days of the week and have only the correct | 


day of the week appear in cell D7 every 


ing instructions for the appropriate calcu- | 


quicker and surer to do it with @ func- | 


PRODUCTIVITY 


NUMBER WITH NO DECIMAL 
ict-86 PLACES INDICATES DAY 


jec~4] 


-2341 
-2341.1428 
-2341.2857 
-2341.4285 
-2341.5714 
72341.7142 


-2341.8871 


c D 


QDATE (86 19) PLA 


time you put a new date in C7. But why 
bother? Mr. Locke's table is simple and 
works fine. 

Release 2.0 has an @day function, but 
that won't help much because it returns the 
day of the month, not the day of the week. 





CHECKING PRINT RANGE WIDTH 

From time to time you have run submis- 
sions in Spreadsheet Clinic on how to find 
the width of a print range. The problem is 
if you have added columns to your model, 
it may no longer fit on the page when you 
print it out. Moreover, it’s not easy to 
count up the width of a spreadsheet if you 


@cell{ "width", {up})~ 
c7.{7}> 


tke idown}~ 


{end} {right} 


@cell( "width", {up})~ 
2)" 


fem. 
{end} {right} {right} 
@sum{ {left}. {end} {left})~ 





12 ==> Individual 
2S ==> Cumulative column widths 





Eg F 


NUMBER WITH NO DECIMAL 

ES INDICATES DAY 
(8C$7-$C$5)/7 
($C§7- §C$5-1)/7 
($C$7-$C$5-2) /7 
($C$7-$C$5-3)/7 
(8C$7- $C$5-4)/7 
($C$7-§C§S-5) /7 
($C$7-$C$5-6) /7 


SUNDAY 





Figure 3: The formulas that show how the day-of-the-week table works. 


have columns of different widths. 

The Macro \C in Figure 4 makes this 
job easy. To use it, put the cursor in the 
left-hand column of the print range, just 
below the active part of the worksheet. In 
this case it’s C17. When you mn it with 
Alt-C, the macro first enters an @cell 
function to establish the width of the first 
column. Then it begins a copy command 
that will copy the @cell formula to every 
column in the print range. The macro 
pauses to let you move the cursor to the 
right, highlighting the print range. After 
you complete the copy operation with 
<Enter>, the macro creates a second row 


{down} {right }+{left}+{up}” 
4c”. {up} {end} {right} {down}~ 


column widths 


| Figure 4: Two macros that count the width of a print range. 
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Just because its small 
doesnt mean you shouldnt 
take it seriously. 





In fact, there is nothing funny about the 
Tandon Targa’ high level of advanced fea- 
tures and performance. It has been designed 
to quietly fit into your working environ- 
ment. Not dominate it. 

With its trim, attractive design, it takes 
up 40% less space than comparable PC's. 

But its small size belies its large number 
of features. Like full AT-compatibility. Five 
full-size expansion slots. 20 or 30MB of 
Winchester hard disk storage. A standard 
1MB of memory on the main board. And 
Tandon's advanced memory management 
system that lets you use it all. 

The Targa's small size is matched by its 
small price. Starting at $2,495* it’s a midget 
among the giants of the industry. And there 
is nothing funny about that, except that 
you can laugh all the way to the bank. 


To see this small wonder in action, visit 
your nearest Tandon dealer or call us toll-free 
at 1-800-338-4555. In California call 


1-800-237-1735. 








Pcee 8 
H Tandon a 
8 Price. Selection. Quality. i] 
: Please send me your Tandon Fact a 
3 2comprehensive setof literature and ade reviews: ; 
a Name poe 
H Position a oe : 
a a 
a Company i 
@ Address a 
a oo - 8 
@ Telephone a 
; Tandon Computer ration. a 


Corpo 
405 Science Drive Moorpark, CA 93021 805/378.6104 8 


beseee eee ee eee ee eee 
*Monilor nol included 
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of numbers that displays cumulative col- 
umn widths. Examples of the output are in 
rows |7 and 18 of Figure 4. 

If you change any column widths after 
you run this macro, you have to update the 
width figures by hitting {calc} (F9), even 
though the CALC indicator will not be on. 

Ronald Baker 
Delphi, Indiana 


This is aclean macro that does a dirty job. 
The {up} in the first line makes the formula 
reference a cell other than the one contain- 
ing the formula, thus avoiding a CIRC er- 
ror. In case you don't need a running total 
of cumulative column widths, I've written 
a different version of the macro, \A,that 
simply sums the individual column widths. 


ROOM TO BOOT 
One of my biggest complaints about Re- 
lease 2.0 of /-2-3 is that there isn’t enough 


|} room on the system disk for DOS. But, 


PRODUCTIVITY 


I've discovered an easy fix. You can cor- 
rect this problem with the program-copy- 
ing utility, Copyll PC. A considerable 





= There are still plenty 

of people who don’t have 
hard disks, and Lotus 
really snubbed them when 
it didn’t leave room on 
the system disk for DOS. 


amount of space on the system disk is tak- 
en up by hidden files used in the copy pro- 
tection scheme, and Copyll PC deletes 
them. Now you can include not only your 





boot-up files but even a few smal] memo- 
ry-resident utilities. 
Ted Larson 
Fairport, New York 


Yes, there are still plenty of people who 
don't have hard disks, and I think Lotus 
really snubbed them when it didn’t leave 
enough room on the system disk for DOS. 
If it takes Copyl PC to scratch out enough 
space, I think you' re entitled to use it. 


CONTRIBUTE TO THE CLINIC 
Share your latest spreadsheet discovery 
through PC Magazine's Spreadsheet Clin- 
ic. We'll pay you $50 for anything we 
print, plus an extra $25 if you submit it ona 
disk. If you send a disk, please include a 
printout. Mail your contributions to 
Spreadsheet Clinic, PC Magazine. One 
Park Avenue, New York, NY 10016. Do 
not use MCI Mail, however, since code is 
often mangled in transmission. PC 





MANUFACTURER AND SUPPLIER OF OVER 40 MAJOR COMPUTER PRODUCTS 


Mitsuba PROFESSIONAL AT System 












@ 6/ 8/10 MHz, O Wait State 
@ Phoenix BIOS 

@ Enhanced RT Keyboard 

@ FCC Approved 


Mitsuba 


A_ NAME TO REMEMBER 








MITSUBA CORP. 
284 East Arrow Hwy. 
San Dimas, CA 91773 
Nst'l 1-800-mitsuba 
Calif. 1-714-592-2866 


MITSUBA N.J. 

195 State Hwy., #36 

West Long Branch, N.J.07764 
201-229-6400 


MITSUBA TEXAS 

2600 Stemmons Freeway 
Suite 186 

Dallas, TX 75207 
214-638-4444 


ASK YOUR MITSUBA AUTHORIZED 
DEALER FOR DETAILS.(OR CONTACT 
1-800-MIT-SUBA FOR A DEALER 
NEAR YOU). 
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Instead of This... 





MAKE LOTUS EASIER — 
AND MORE POWERFUL 


Now you can have your own on-disk 


library of shortcuts, utilities and key- § 


stroke savers that will work with AVY 
Symphony or 1-2-3 worksheet (all ver- 
sions). No more dull, repetitive opera- 
tions, no more wading through multiple 
menu steps, no more hours wasted with 
manual input that could be automated. 


Introducing the ultimate collection of 
101 pre-typed, ready-to-use, all purpose 
macros on disk. Imagine being able to: 
© Add word processing features to Lotus 
1-2-3, including word-wrap 
Double-space your 1-2-3 printout, or 
print in super-tiny elite type 

Create special graphics and slideshow 
presentations 

Add a pop-up notepad, calculator and 
appointment calendar to your files 
© Address form letters and print labels 
automatically 

Add menu-driven financial formulas 
and math functions 


= 101 MACROS 
- 


— Plus 95 more 
features to save time 
and multiply the 
power of Lotus 1-2-3. 






INCREASE YOUR EFFICIENCY 
WITH 101 MACROS FOR LOTUS 1-2-3 
You can save keystrokes, save menu 
steps, save time and automate your 
spreadsheet. Speed data entry with any 
one of three special Data Entry macros. 
Whip through complicated menus with 
a single keystroke, or set up your own 
custom menus. Eliminate repetitive 
operations with macros that will move 
down columns or across rows, changing 
each cell to your specifications. 


With This. $69.95 


AND NOW INTRODUCING 
101 MACROS FOR SYMPHONY 


2 101 MACROS 

2 SYMPHONY: — All of the most 
3 popular macros from 
: | gy 101 MACROS FOR 
E LOTUS 1-2-3, plus: 


Pete 





® Macros to automate the building of 
custom-made forms 

© Gantt-like project management 
scheduling 

© Automatic bold and italic type, page 
breaks and margins in Symphony's 
sheet mode 

© Insertion of subtotal lines and instant 
subtotal calculations 

® Recalculation of the spreadsheet by 
range 


EASY TO USE 

These macros are extremely easy to 
transfer to your own spreadsheet—and 
our User's Manual has made it even 
easier. Just a few keystrokes using File 
Combine is all it takes to transfer any of 
the macros from our handy on-disk col- 
lection to your own spreadsheets, And 
for the Symphony users, putting the 
macros in your Macro Library will make 
them even handier. 
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You Can Do This... 


FREE! EXTRA BONUS FILES 


Act now. For a limited time you get not 
only a complete collection of 101 macros 
with User’s Manual, you will also receive 
an extra collection of 22 macros de- 
signed to help you type your own macros, 
a blank memo template with word-wrap 
and fancy printout, and a collection of 
Often Cees ie for Lotus Users. 


4s hfs alts 6$ 23's and Symphonu 


NOT COPY PROTECTED 
60-DAY MONEY BACK GUARANTEE 


“Lotus 1-2-3 and Symphony are registered trademarks of the 
Lotus Development Corp. 


101 MACROS 
YES! J want 101 shortcuts, utilibes and keystroke savers! 


— copies of 101 Macros for Lotus 1-2-3 @ $69.95. 

— copies of 101 Macros for Symphony @ $69.95. 

— Shipping ($2.50 in USA. $12.50 outside USA) 

— CA residents add $4.90 tax for each product. 

J enclose 

ae 

Credit Card Exp, Date 
hes es 





© IBM-PC or compatible O DEC OC HPISO 


City Site ZIP. 


MACROPAC 


INTERNATIONAL 
19455 Stevens Creek Blvd., Suite 168 ¢ Cupertino, CA 95014 
1-800-624-0077 
(In CA Call) 1-800-832-7766 
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a _ 
You can bury the Leading Edge Model 
“U” Series 24008 Modem with 
Communication software for leis than 
ts Yo for a aye 12008 edo 
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Direct marketers in any indus- 
try play it by the numbers. 

In the PC/ MS-DOS industry, 
where opportunities are huge 
and risks legendary, their 
pencils are especially sharp. 

No slick sales presentations 
or three-martini lunches 
soften these guys. They'll try 
you once, then measure re- 
sults to three decimal places. 

So we think it says volumes 
about the quality and respon- 
siveness of PC Magazine cir- 
culation that it is cited as the 
top pulling magazine in the 
field by most direct marketers, 
and the one in which they 
make their largest invest- 
ment? For many it pulls not 
only the greatest overall re- 
turn, but produces the lowest 
cost per order among any 
media they use. 

That quality of response 
comes from a very special 
audience: a circulation of 
375,000 brand specifiers—the 
largest and fastest growing 


in the field—who come to 
PC Magazine looking for 
reliable guidance in making 
difficult product selections. 

They look to PC Magazine 
because PC Magazine's prod- 
uct reviews, backed by the 
resources of our PC Labs, are 
the best in the industry, 
and are in fact the only test- 
based comparative reviews 
available. 

These brand specifiers also 
pay attention to advertising in 
PC Magazine. Recent studies 
by Market Probe International 
found that over nine of ten 
PC Magazine readers closely 
examine product advertising 
in the magazine** 

You may not be a direct 
marketer, but if you market 
products in the PC/MS-DOS 
industry you can use all the 
pull you can get. So benefit 
from the experience of those 
who measure response for 
a living. PC Magazine. More 
market, more quality. 





THE BIG BOOK BY ANY MEASURE. 


“*Market Probe International, Inc. 
Buyer and User Croup Studies, 1986 


LAN DREAM COME TRUE! 





AFFORDABLE. 


Other networks have been known to cause 
nightmares. But now, EasyNet is a network- 
ing dream come truel EasyNet's straight- 
forward approach and simple DOS commands 
provide CONNECTIVITY not confusion. 


EasyNet enhances your standard MS-DOS/ 
PC-DOS systems with powerful multi-tasking 
network management programs. 

Network operations like spooling, queuing 
and disk access between PC’s occur as back- 
ground tasks, transparent to the user's 
applications. 

EasyNet saves you valuable Jime & Money 
by providing these dream like features: 

« Easy installation program 

¢ Easy growth from 2 to 200 stations 
¢ Direct PEER-TO-PEER network 

* No dedicated file or print servers! 








Sharing of all disks & periphials 
Complete Printer Spool/Queue Control 
Prices from $89 per node 
Multi-user, multi-tasking 
Net Bios compatible 

EasyNet I! Software only network: 
Uses existing RS232 ports 
Expandable to EasyNet 116 

EasyNet 116 High speed network: 
Includes high speed communications port 
Twisted pair wire with speeds to 2 Mbps. 


Special starter kits are available at a dream- 


like price of $169. 


EasyNet 
Systems Inc. 


ra Helping computers - and people - communicate. 


PC-00S 1s a trademark of Internateonal Businass Machines / MS-DOS is a trademark of Microsoft / EASYNET 1s a trademark of EasyNat Systams Inc 
North Amarica/ EasyNat Systams inc /US 1-800-387-3207 /Canada 1-416-273-6410/ Talax 069604 73/ Fax 416-273-6325/ England /Logotron/0223 323656/ 
Talax 26597 1/ Fax 460 208/ Garmany, Switzerland, Austria / Molecular Computer / 06196-45038 / Telex 4072626 mole d/ Fax 06196-482089/ Sweden, Norway, 


Fintand / PC & Add On/ 46{0)B976020/ Talax 12442 Fotex / Fax 46(0}8/976026/ Denmark / Newtronic Scandinavia a/$ / 452846222 / Telex 35357 / Fax 452846573/ 
Benelux / Koning En Hartman/ 15609906 / Telex 38250 / Fax 15619194 
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CLINIC 


TRAINING A LAN MANAGER 

Our ‘‘prototype’’ network (Corvus Om- 
ninet with two workstations) has been run- 
ning for 6 months. The main things we 
leamed from this prototype are that LANs 
are complex and that somebody has to be 
in charge. Now various departments are 
sneaking in their own LAN solutions like 
they used to sneak in PCs. We have to do 
something. How do we train a network ad- 
ministrator and who should it be? How big 
a job is it? 





Installing a prototype network is often a 
way for information system managers to 
delay making a decision. The life span of a 
‘prototype’ LAN is about as long as the 
typical user is willing to be called a novice: 
until the first system boot. You need to des- 
ignate a LAN system administrator right 
now. Qualifications? I think that the three 
most important characteristics of a LAN 
manager are like the three most important 
things in buying real estate. Instead of lo- 
cation, location, and location, they are 
DOS, DOS, and DOS. 

The network administrator has to know 
more DOS tricks than even the usual PC 





training or Information Center support | 


staff member. The most important thing to 
know is how to write powerful batch files. 
| Find someone who reads the Program- 
ming/Utilities column in this magazine and 
you will have a good start. 

The network administrator should also 
be comfortable with DBMS applications, 
because they are the most fruitful and com- 
plicated applications to implement on a 
LAN. The most successful network admin- 
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istrators we know were members of the 
work group who learned about LANs, 
rather than members of the DP staff who 
tried to serve the work group. 

When the job of network administrator 
becomes a full-time position depends on 
the amount of support available from cor- 
porate training, maintenance, program- 
ming, and purchasing staffs. If the network 
administrator is responsible for all of those 
tasks related to the network, you'll need a 
full-time person when your network grows 
beyond half a dozen users (persons using 
the network as opposed to just network sta- 
tions). However, that person can then han- 
dle a 50- to 100-user network if the jobs 
performed on the workstations are rela- 
tively homogeneous. Lf a network adminis- 
trator has help from professional training, 
purchasing, and other support groups, the 
job can be a part-time position or one that 
is shared between two persons even if the 
LAN grows to several dozen active users. 





s The life span of a 
‘*‘prototype’’ LAN is 
about as long as the typical 
user is willing to be called 
a novice: until the first 
system boot. 








A help-wanted ad for a network administrator, getting a dot matrix printer to go the distance, 
the total picture for network security, and identifying active COM ports. 


DISTANT PRINTERS 

We have been told we need to install a co- 
axial-cable LAN with a print server, but 
I"m not convinced. Our accounting depart- 
ment wants to send batch invoices to a 
printer in the warehouse. The cable nun ts 
about 250 feet. We have the dot matrix 
printer we want to use and all the forms are 
set up for it in the software, but everybody 
tells us the distance is too far to run a paral- 
lel printer cable. Is this true and what alter- 
natives do we have? 


In order of importance, the distance you 
can run a parallel printer cable depends 
on how finicky the printer is, the quality of 
the cable, and the amount of electrical in- 
terference the cable picks up. The typical 
maximum distance is 15 feet and the abso- 
lute maximum is about 25 feet. But if you 
don't need a LAN print server for any oth- 
er reuson, you don't have to establish one 


just to extend a parallel printer. 





An effective and economical solution is 
to use a parallel-to-serial converter at the 
PC end, run 250 feet of twisted-pair tele- 
Phone wire to the printer location, and at- 
tach the printer to the wire with a serial-to- 
parallel converter. The two converters will 
cost a total of $160 at retail prices. I like 
the devices made by Integrated Marketing 
Corp. in Sunnyvale, California. Its con- 
verters run at 38.4 kilobits per second on 
the serial side, so you won't notice any dif- 
ference in printing speed. The whole con- 
nection is invisible to the people in ac- 
counting, to the people in the warehouse, 
and to the software. Call IMC at (408) 
730-1112 or (800) 621-0854, ext. 309. 
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AT KEY LOCK And now, once the dedicated server comes | works fine. Do you have any ideas or sug- 
We are running Novell's Advanced | up, the NumLock cannot be tumed off. | gestions about this situation? 
NetWare/286 on the three servers in our | The Ctrl-Alt-Del combination doesn’t 

network. We recently upgraded to the lat- | work to reboot the system. When we boot | You have to unlock NumLock during the 
est IBM PC ATs with the new keyboards. | the machine with PC-DOS, everything | boot cycle. Hit the key a few times while 


the system is booting until the light goes 
out. The three-finger reset doesn’t work 
e e because Advanced NetWare/286 is run- 
ning the 80286 processor in the protected 
mode. If you need to reset the machine, 

you have to go for the Big Red Switch. 

® RUNNING SCARED 

& ans er I run a telemarketing company. Right 
now, the lists of names and numbers we 
call are on paper. I can see advantages to 
equipping the sales agents with PCs and 
networking, but my telephone list is the 
heart of my business. How do I keep a dis- 
gruntled employee from printing out my 


mailing list or copying it onto floppy disks 
and walking out the door? 


can do to protect your networked data. 





= Fortunately, there 
NetCommander sub-LAN is an affordable network solution. For 20% of the cost, . ; 

you get 90% of the functionality of a full LAN. are effective things 

O the ultimate in printer sharing to cost justify expensive printers y ou can d oto P rotect 
Uerror-free, peer-to-peer file transter 

C buffering, up toone megabyte and port contention/selection your networked data. 


O 4, 8, 16 and 30 port models 
Digital Products Inc., 108 Water Street, Watertown, MA 02172 Since you haven't bought PCs yet, look ae; 
617-924-1680 Outside Massachusetts, Call 1-800-243-2333 riously at the diskless workstations 
(dubbed LANstations) available from No- 
vell, 3Com, Pure Data, Kimtron, NCR, 
NetCommander and other companies. These machines 
don’t include a disk drive, so your files 
can't be put on a floppy disk and taken out 
= = = the door. You can choose LANstations 
from several price ranges and capabili- 


ties. If your office is like most telemarket- 
ing firms, small-size systems like 3Com's 


® 3Station will be welcome. 
«a Often, network programs can be set up 
(4) So that access to a printer is controlled 
through a password. This prevents unau- 
thorized persons from making printed 
(0) copies of your lists. Password protection 


of subdirectories (available on Fox Re- 
search's 10-NET) allows segregation of 
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Before You Invest in a LAN, 
Take This SimpleNET Test. 


Investing in a Local Area Network for 
your business can cost you a bundle, 
anywhere from $2,000 to $18,000 for a 
two and four PC system. And how can 
you be certain you're getting the most 
for your money? 

What's the solution? Before you buy, 
test the speed that a file transfers from 
one PC to another. It's a benchmark of 
how well the hardware and software 
perform. 


Try The SimpleNET™ Test 


Using two IBM®AT™ or 
compatibles, one as user, the other as 
server: 1) Load a 100,000 byte 


workstations without needing a 
repeater box. Full expansion can go to 
256 PC's! And you can connect the 
PC’s together in any convenient way. 
Remarkably, you'll find no slowdown in 
the speed of data transfer. 


yeu Don't Lose Data Because of 


We've built in a sophisticated 
collision avoidance device (CSMA/CA) 
that detects potential collisions before 
data transmission, rather than after 
collision, as in many competitive 
products. 





separate transmissions, without 
interruption. You can save, forward or 
print these messages by accessing the 
SimpleWare menu at any time. 

You can put up to four printers plus a 
modem to the system. The print 
spooler can handle a maximum of 128 
different print files. Now that's 
efficiency! 

You can also password-protect your 
own files. Only those with the proper 
password can gain access to 
subdirectories. 

Two-Year Warranty Plus a 30- 
Day Money Back Guarantee. 


We're so confident of the 
rogram onto a user fro ‘ Aled 
Berar Sein tex 2). Cotty THE SimpleNET LAN TEST*: quality and retabilty of our 
: 100,000 500,000 Stale! impleNET system that we 
te aie al fevareier Sexeraier “Broa will replace any defective 
disk drive. SimpleNET 15.2 sec. 69.2 sec. $695.00 part within two years from 

We recent! ir StarLAN 42.1 sec. 265.5 sec. $2,700.00 the date of purchase. And if 
SimpleNET phic as well iets _ acl om ia for any reason you are not 
our competitor's systems, to Network 61.0 sec. 291.4 sec. $526.00 ae ti ant Mem, 
this rigorous test. You'll be EasyLAN 121.0 sec. 486.0 sec. $638.00 y ys. 
amazed at the results. “Typical four-PC user system configuration. Introductory Offer. 

In this head-to-head test, F - 
SimpleNET proved it has the SimpleNET (basic four- 
best performance-to-price ratio of any SimpleWare™ Makes SimpleNET user system) is only $695. Includes 
other comparable LAN system. And Unbeatable user modules, 50 ft. cabling and 


when you consider SimpleNET's other 
remarkable advantages, there's really 
No contest. 


SimpleNET’s Proven Versatility 


Each PC on the SimpleNET network 
(s simultaneously user and server, with 
full sharing of any and all resources 
connected to each PC. Printers, 
plotters, data and disk storage get full 
usage by your staff on the SimpleNET 
network. Every PC is equal and there is 
no central file server to act as “boss”. 

With a growing business, you can 
expand the network directly to 32 PC 


SimpleWare™, the software supplied 
with SimpieNET, provides NETBIOS 
interface to your system. This means 
that all IBM PC and compatibles can 
be run on any version of DOS 2.10 and 
up. Slightly less than 100 K bytes of 
RAM are needed for operation, one of 
the smallest network operating 
systems. 

SimpleWare acts as a shell around 
standard DOS on each PC so that all 
network activity occurs as a 
background task. For example, you 
can be working on an application and 
still receive mail/messages, up to 15 
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SimpleWare. Additional user interface 
module, only $99 each. Price includes 
unlimited customer phone support. 


To Order Call 1-800-262-8010 
(In CA Call 714-526-5151) 


GEE «VISA. MaeterCerd and 
a COD‘'e eccepted. Deeler > 
Inquiries Welcome. 


* ™ 
SimpleNET Systems 
Division of BCSoft Corporation 

3261 North Harbor Bivd, Suite B 
Fullerton, CA 92635 

ANlBCSon; are trademarks or registered trademarks 
of BCSon Other brand and product namee are 
trademarks or registered trademarks of their respective 


UNLOCK Products Remove 
Copy Protection 


RUNS YOUR SOFTWARE ON ANY HARD DISK 


UNlock “copying” disk allows you to 
make “unprotected” DOS copies of 
popular original program disks. Unpro- 
tected backup copies perform perfectly, 
as do copies of these copies. UNlock 
copies run on any hard disk, including 
Bernouli Boxes. No original required in 
drive “A”. Run on any RAM disk 
simply and conveniently. Also, copy 


DOS 514% programs to 34” diskettes. 
For IBM®, PC, XT, AT, compatibles, 
256K or more, DOS 2.1 or higher. 
Back-ups don’t require tedious un- 
installs, and reorganizing your hard disk 
doesn’t result in your software calling 
you a thief! Back-ups are as easy as 

the “COPY” command in DOS. 


cAiieeed to work only with programs below: 


UNLOCK™ ALBUM “A” PLUS 


@ GBASE [ll & dBASE Il PLUS™ (1.0) 
@ FRAMEWORK [ & IP* (1.0) 
@ CHARTMASTER (6 I, 6 2) 
@ SIGNMASTER™ (5 1} 
@ FASTBACK™ (5 3) 
@ HARVARD TOTAL 
PROJECT MGR ™ (1.10) 
@ THINKTANK™ (2 0, 2.1) 


UNLOCK™ ALBUM “B” PLUS 


@ SYMPHONY ™ (1.1, 12) 
@ CLIPPER™ (THRU WINTER ‘85) 
@ LOTUS 1-2.3 REPORT WRITER ™ (1.0) 


@ DOUBLEDOS™ (ALL) 
@ smARTWORK ™ (1.0 Rev. 8 
thru 10, t.1, 1.2 Rev. 3) 
@ DISK OPTIMIZER™ (1.4, 1.5) 
@® MANAGING YOUR MONEY ™ (ALL) 


UNLOCK™ ALBUM “D” PLUS 


dBASE Ill & dBASE Il PLUS™ (1.0) 
FRAMEWORK | & 11° (10) 
CLIPPER™ (THRU WINTER ‘85) 
FASTBACK ™ (5.3) 
CHARTMASTER ™ (6.1, 6.2) 
SIGNMASTER™ (5 1} 

DOLLARS & SENSE™ (2.0) 
SYMPHONY ™ (11, 12) 


Now the most comprehensive copy protecteon removal program we've ever created 


UNLOCK™ MasterKey” 


$49.95 


(Plus $4 ship handling Forein weders $10) 


@ LOTUS 1.2-3™(1 A, 1 A®*, 2.0, 2.01) 
IBM WRITING ASSISTANT™ (1.0, 2.0) 
IBM FILING ASSISTANT™ (1 0, 2.0) 
IBM REPORTING ASSISTANT ™ (1.0, 2.0} 
GRAPH WRITER ™ (4 3, 4.31} 
REALIA COBOL™ (1.2, 2 0) 
MULTILINK ADVANCED™ (3.02, 3.03) 
@ DOLLARS & SENSE™ (2.0) 


$49.95 


(Plus $4 shi handling Foren seders $10) 


@ MICROSOFT WORD™ (1.15, 2.0, 2 01) 
@ PFS: ACCESS™ (1984, C} 
@ PFS: PLAN™ (Tandy, B, C, 2.00) 
@ PFS: WRITE™ (Tandy. 1 00, 1.01, C, 2.00) 
@ PFS REPORT™ (Tandy, I 00. B.C) 
@ PFS FILE™ (Tandy, B.C} 
@ DATABASE MANAGER Il — 
THE INTEGRATOR™ (2 0, 202) 


$74.95 


(Plus $4 ship handling Futenn orders $10) 


LOTUS 1-2-3 

(1A, LA®, 2.0, 2.01) 

LOTUS 1-2-3 REPORT WRITER™ (1.0) 
DOUBLEDOS™ (ALL) 

HARVARD TOTAL PROJECT MGR ™ (1.10) 
MANAGING YOUR MONEY ™ (ALL) 
THINKTANK™ (2 0, 21) 

MICROSOFT WORD” (1.15, 2.0. 2.01) 





$159.95 


Introductory Price (Plus $5 ship handling) 


Breaks over eighty programs including Lotus 1-2-3™, Symphony™, PCFOCUS™, AUTOCAD™, 
, and smARTWORK™ to name just a few In addition, generic 


REDBOARD™, CAP”, Chipper™. 
copy busters for ProLok™ and Super Lock ™have been included With MasterKey, youcan break many 
more programs than before MasterKey, from TranSec Systems, gives you UNlock‘ssolid performance 


and more 





CHOICE OF THE CRITICS! 


PERSONAL! “UNlock has ewo particularly 
endearing characteristics: It works, 


and works simply. | was able ro quickly produce 
unprotected coptes of Lotus 1-2-3 release 2, 
Symphony 1.1, Microsoft Word 2.0, dBase Itt 1.t, 
and Framework Il. These copies performed 
flawlessly, as did copies of these copies.” 
Christopher O'Malley 
PERSONAL COMPUTING, April ‘86 
PC “Because copy protection can interfere 
with the ability to back upa hard disk, business- 
oriented users may prefer programs like TranSec's 
UNlock series.” Winn L. Rosch 
PC MAGAZINE, May 27, 1986 


BYTE “UNlock 4.7 defests the latest Prolock and 
SuperLock type of copy protection scheme. It'a 
menu-driven and works fine on the programs it’s 
suppose to work on: Lotus 1-2-3, dBase Ill, 
Framework, Symphony, Paradox and several others.” 

Jerty Pournelle, BYTE, Feb. ‘86 
Recommended by the editors of: 


PERSONAL COMPUTING 
“The Best Software Utilines for Under $100" 


ORDER TODAY tT io peel 


TOLL FREE: 


1°800-423-0772 


tN FLORIDA: t-305-276-1500 


TranSec Systems, Inc., 220 Congress Park Drive, Delray Beach, FL 33445 


Trademarks are the sole property of their respective owners. UNlock u for use only to improve the useabilrey of legally 


acquired and sperated software 
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data so that an individual works only with 
appropriate portions of the total database. 

Another simple thing you can do to pro- 
tect the integrity of files is to set the read/ 
write attribute to read only. The DOS com- 
mand ATTRIB +R filename.ext sets the 
file attribute to read only and prevents 
anyone from erasing or changing the file. 

You should also take some physical pre- 
cautions. Protect the server from physical 
access or abuse by placing it in a con- 
trolled area and removing the keyboard af- 
ter the network is running. Keep pass- 
words confidential and change them when 
an employee leaves. By the careful selec- 
tion of equipment and the use of reason- 
able security measures, you can protect 
your corporate information assets. 


ZERO-SLOT FRUSTRATION 
Connecting RS-232C LANs can be a frus- 
trating job because the RS-232C standard 
isn’t very standard. Is there an efficient 
way to see what communications ports are 
active ina PC? 


Before you load any RS-232C networking 
product, use the DOS DEBUG program to 
display the serial ports DOS recognizes as 
active in a particular machine. Call DE- 
BUG and at the - prompt enter D 40:0. The 
display will show the hex address (bit re- 
versed) for COM! and COM2. A listing of 
F8 03 (for COM1) and F8 02 (for COM2) 
shows that the ports are active. If the num- 
bers 03 or 02 are 00 instead, then DOS 
doesn't recognize the port. Another solu- 
tion is to use one of the public domain 
“survey’’ programs that describes a ma- 
chine’s hardware environment. A good 
one is PC Magazine's STATUS.COM (PC 
Lab Notes, Volume 6 Number 8). 





NETWORK YOUR QUESTIONS 

Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We'll pay $50 for any tips we print, 
plus an extra $25 if you submit your letter 
on a disk—and we'll gladly answer any 
questions you have, at no charge. Mail 
your contributions to Connectivity Clinic, 
PC Magazine, One Park Avenue, New 
York NY 10016, or contact Frank J. 
Derfler, Jr., via MCI Mail (use Derfler's 
special box named CONNECTIVITY 
CLINIC). ae 
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Finding the environment string; keeping overlay files from crashing; an easy way for 


REACHING THE ENVIRONMENT 
Recent columns in PC Magazine have dis- 
cussed the environment and the informa- 
tion it contains, and have included DOS 
bateh files and a BASIC routine. After 
reading this material, | decided to attempt 
to reach the environment string froma Tur- 
bo Pascal routine that may be useful to oth- 
er Turbo power users. 

The Environment funetion of Figure | 
aceepts as its input a string which is the left 
side of an assignment made by the DOS 
Set function. The function retums the val- 
ue assigned to this parameter, namely, the 
right side of the assignment. You could use 
this function to test for special hardware by 
setting such a parameter in a batch file. For 
example, when loading a mouse driver, if 
the installation batch file included the DOS 
eommand 


SET MOUSE = YES 


the following TURBO expression would 
return the status of the mouse driver: 


IF (ENVIRONMENT ('MOUSE') = ‘YES") THEN 
{The mouse driver is loaded. } 
ELSE the mouse driver loeded. }; 


The environment parameters comprise a 
list of ASCIIZ strings (strings of charaeters 
terminated by an ASCII 0). An empty 
string (a single ASCII 0) marks the end of 
the environment. The word at offset 002C 
hex from the start of the Program Segment 
Prefix (PSP) holds the segment of the envi- 
ronment information. The Environment 
funetion uses an absolute integer value to 
pick up this segment address. It scans the 
environment, keeping track of both the left 





TYPE 
AnyStriog = STRING[255]7 


AR 
CusrentPath : AnyStrings 


programs to reference themselves; re-enabling Ctrl-C in programs with I/O redirection. 


{$R+} 
PROGRAM Get Environment; 


{This program prints the current PATH; and Command Specification COMSPEC 
to demoostrete the Environment function. } 


{Define e type for any length striog.) 


{A variehle to hold the current PATH information.) 


{[AAoaarAAATAATTSTATATAATARGARTRAARTAAAARAAARARAAARARHHRARAAAAARARARARAAAAARA AH) 
FUNCTION Environment (ParamStriog : AnyString) =: AnyString: 


"Eri ronsentacement 2 Integer ABSOLUTE CSeg : $882¢; 

{The location in memory where environment string be 

MemOffset : Integer; {Indes used aa the offset He! the stsrtiog 
environment string location.} 

Loc, {Indes into the input string. Used for the 
loop to convert it to uppercase. 

NemValue : Byte; {Current ASCII valde of byte withio the 

LeftSide, 


environmeot string. 
{The left side of the essignment stetement.} 
RightSide : AnyStriog; {ibe sight side of the sssignmeot string. } 
NoMoreParams, Plsg gelling if the eod of the environment list 
wee found, i.e. 8 double ASCII & found. } 
EqualSignFound : Sooleao; {True if the equa sign has beeo found for the 
current sseignment statement. } 


BEGIN > 
{Initielise the local varishles.} 


NoMoreParams := False; 
MemOff set 3 B; 


{Convert the input string to all uppercase for e poesible match to the 
left side of en environmeot sssignaent.} 
FUR Loc := 1 TO Length(ParamString) DO 

ParamString({Loc] :* UpCase(PsramString[Loc))3 


{Search the set of environment ASCII2 strings for e match on the input 
striog. Esit the loop if e match is found or the end of the eovironment 
nee has been detected. } 


{Inititalise the veriehles perteining to the current sssignment stetemeot. 
Lengths of each side of the sssignment ehould be sero, no equal sigo has 
found. } 

LeftSide (8) tm 88; 

Rightside[8) sm OB; 

EqualSignFound := False: 


{Get the first character of the next asseignment string. If the first 
cherscter is sn ASCII &, then the end of the environment informstion 
has been reached. } 

MemVal ue «= Mem(Environment Segmeoct :NemOff set); 

MemOf f set sm MemOffset+1; 

NoMorePerams := (Memvalue = 0); 





Figure 1: A routine to search the environment. 
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Focus on the technical issues that concern you 
in PC TECH JOURNAL 


Let's face it, every day brings new technical chal- 
lenges with the IBM PC. And just when you think 
you've met them all, you'll find out that IBM has just 
introduced DOS 3.1—or the new networking stan- 
dard is likely to be the IBM token ring. 

Where can you turn for accurate and in-depth 
answers to the technical questions that confront you 
daily? PC TECH JOURNAL. 

PC TECH JOURNAL focuses on the technical what- 
ifs and how-to's that are crucial to the growth of PC 
systems. 

PC TECH JOURNAL will give you a clear picture of 
products and technical developments with detailed, 
objective articles on data management, applications 
development, communications, and programming. 
PLUS, you'll receive hard-nosed product evaluations 


of both hardware and software. 
Your subscription to PC TECH JOURNAL 
includes the special PC TECH JOURNAL Direc- 
tory issue, a comprehensive guide to IBM/MS 
DOS products and index to PC TECH JOURNAL 
articles! 

Subscribe now and save 50% on the magazine 
that puts technical issues into focus. PC TECH 
JOURNAL. One year (13 issues) only $26.70. To 
subscribe, please use the attached Order Card, 
or Call 1-800-852-5200 for fast service. 

Savings based on annual single-copy price of $53.35. 
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{Scan the environment for e completa aeeignment atetement. Save each eide 
of the eeaignmant in hraperece stcinge.} 


WHILE (MemVelue <> 6) 
BEGIN 


IF (Che(MemValue) = '@') THEN 


EqualSignFound :© True 
BLSE 
IP EqualSignFound THEN 


RightSide := RightSide + Chr (MemVel ue) 
ELSE 
LeftSide := LeftSide + Chr (MemValue); 


iGet the next cherectar from tha environmant stcing.} 
MemVelue := Neniliny Leonment Segnaat :MumOf feet) 


NemOffset := MemOffsettl; 
END {WHILE} 7 


UNTIL ((Leftside™ = ParamStcing) OR NoNoreParame: 


VF 
Enviconmant :© RightSide; {Retucn the cight eide of the selected eeeignment 


statemant. 


If no match wae found the reeult will 


be e null string.) 


END {Environment} 


[ARARanAnaaaaAReRAnAAAAARAARAARAARARRAEA OH ARR ARARA COR SCECOER SER CEeCeseesees} 


BEGIN iMain Program] 


{Dieplay the cuccant locetion for the command file COMMAND. COM} 
WriteLn{'’The currant OCOMSPEC ie °', environment (*comepec'), '°')) 


{Get the current PATH. Then print @ meesage ehowing the PATH. } 


CuccentPath := Environment (‘PATH’); 


WeiteLn{'The current PATH ie ‘', CucrentPath, *°'); 


BND. {Main Progcam} 


and right sides of each assignment. If the 
left side matches the input parameter, it re- 
turns the right side as the function result. If 
it doesn’t find a match, it returns an empty 
string. DOS always stores the left side of 
an environment assignment in uppercase, 
so the function converts the input parame- 
ter to uppercase before seeking a match. 
The right can be upper- or lowercase. 
Brian R. Spinzig 
Bamhart, Missouri 


Turbo programmers who use overlays take 
note: this technique can save vou from an 
ugly crash. Suppose the user puts your 
overlaid program in a directory that's on 
the path and calls it from another directo- 
ry. When the program tries to access its 
overlay file, it will look in the current di- 
rectory. Not finding the file, it will crash 
with RunTime Error $FO “‘Overlay File 
Not Found.”* 

To prevent this, your program can 
search the path itself at startup and use the 
OverPath routine to set the path where it 
finds it. First use the Environment function 
to get the path. Break down the path string 
into its separate directories, and check 
whether your overlay file exists on one of 
them. If so, set OverPath to that directory. 
Lf not, halt the program gracefully with a 
descriptive message. 

There are two other pitfalls for overlaid 
programs. First, your users can rename 
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the program. If they also rename the over- 
lay, it will work when the program runs 
from the current directory, but the path- 
searching method above assumes that the 
overlay filename is hard-coded into your 
program. Second, under DOS 3.x, you 
can invoke a program in any subdirectory 
simply by spelling out the full path, e.g., 


B>C: \FAROUT\OFFBEAT\STRANGE\UTIL 


in such a case, searching the path won't 
help, because the program is not on the 
path. The next tip solves this problem. 


FINDING YOURSELF 

According to the DOS Technical Refer- 
ence manual, DOS places the name of the 
currently operating program or process 
loaded by the EXEC function call (4Bh) 
just beyond the environment, the segment 
of which is focated at offset 2Ch in the pro- 
gram segment prefix. The manual further 
notes that the filename will include the 
drive and path where the file is located. In 
other words, if you entered 


ws nyprog /x/d 


and the program WS was found on the path 
in the directory ‘*c:\editors\text’’, the 
string in the environment would contain 
the full name including the path, i.e., 


"C: \EDITORS \TEXT \WS. COM" 


1987 


FOR RETAILERS 
O"NGEY: 


BECAUSE 

YOU SELL 
ONE OF 
THESE... 


YOU SHOULD 
SELL THIS. ae 





Bring PC MAGAZINE, the 
“silent salesman,” into your 
store and provide your cus- 
tomers with clearly written com- 
parative reviews of the hardware 
and software you cai 


Knowledgeable PC users turn 
to PC MAGAZINE 22 times a 
year for in-depth evaluations 
conducted by PC Labs, the pub- 
lishing industry's only indepen- 
dent product tester. 

Increase the sale of your 
inventory and earn additional 
profits with PC MAGAZINE. For 
more information on how you 
can sell the profit leader, call 
(212) 503-5380 or write: 

Carol Benedetto— 

Retail Sales & 

Marketing Manager 

Ziff-Davis Publishing Company 
One Park Avenue 
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Boost 
cursor 


speed. 


Stop 


cursor 
run-on. 


With all Ihe recen! hoople over performance, 
it’s irunic thel Iwo of Ihe PC's ergonomic 
deficiencies heve been overlooked — its slow 
cursor, nnd the lendency of the cursor to 
remain in molion (run-on) efter @ cursor key 
has been released. Finally, the solution — 
Cruise Control!* frum Revolulion Software. 


Cruise Control is @ new products ity tool for 
serious PC users. It boosts cursor speed, 
typically by 3-5X. It elimineles ennosing 
cursor run-on. And it adds hands-free 
cursor navigntion to nny application. 


If sou use 1-2-3, Symphony, dBASE, Reflex, 
or Paradox, you need Cruise Control's Anti- 
Skid Braking. Here's what the leader of one 
Lolus users group said aboul Cruise Control: 


"Once fused tt, t wanted it! Excellent idea. 
Very practical. One of the best programs 
ever sent to us for review!” 

Wf you use Word Perfect. MS-Word, Q& A, 
Display Write, MultiMate, WordStar 2000, 
Framework, PC-Write, or SideKick, you 
need Cruise Control's Screen Runner, the 
high-performance, adjustable-speed cursor. 
Cruise Control's namesake fealure takes Ihe 
drudgery out of paging through data base 
records, long documents, nnd lurge 
spreadsheets. It lets you repeat any key, 
hands-free — ot the speed uf your choice. 


And there's more, A Chronometer types" 
the time or date into your application et the 
current cursor position. The key board- 
controlled Screen Dimmer protects sour 
privacy. The programmable Auto-Dimmer 
extends the life of your display screen. 


Compatible with thuusands uf todey's 
populer programs, including Lightning, 
SuperKey, and Rendy!. Lses only 3K RAM. 
Fur DOS 2.0 or laler. Nol copy -pratecied. 
No risk, 60-day money-back guarantee. 


Cruise 


Control 
Only $39.95 


Call now to order by credit 
card (VISA/MC/AX): 


201-366-4445 


Or, mail $39.95 plus $3.50 
shipping and handling to: 


Revolution 
Software, linc. 


715 Route 16 East « Randolph, NJ 07869 a 


Dept 100 
ERE ee eee eee 
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te {C} Copyright 1996, D. &, Armntrong-Allen *} 
) 


e64 © STRING(64]; 


PURCTION Self : e64; 
VAR 
Nnvseg : Intnger ABSOLUTE C5ng : $002C; 
i s Integers 
temp =: e64; 
BEGIN 
is. 8; 
temp r= '*; 
(* Rned thru the environmeot until we get to the end, *) 
(* i.e, two null bytee. *) 
WHILE MemW(envseg:i] <> 8 DO 
iss il; 
dorm led; 


WHILE Mem(envseg:i)] <> 8 DO 
BEGIR 
tnmp :© temptChr (Mem(envseg:i]); 
i := itl; 
ERD; 
Self := temp; 
ERD; 


BEGIN 
WriteLn('Thie program ie named "', Self, 
END. 


made 


Figure 2: A program that can locate itself on disk. 


{$Re} 
PROGRAM DOSVnreions 
VAR 


X,¥ : integer; 
PROCEDURE Dog_Vereion(VAR Maj, Nin : integer); 


TYPE 
Registere © Record 
CASS Integer Of 


1: { AX,BX,CX,DX,BP,51,D1,DS,ES,Flege : Integer ); 


2: ( AL,AH,BL,5#,CL,C8,DL,DH : Byte ); 


(* length of @ filename w/path *) 
-(* Requires MS/PC-DOS v3.08 or leter *) 


(* Skip the two null bytee end word count *) 
(* Get the d:\path\filename.ext ee paseed to the EXEC function. *) 


END: 
VAR 
R : Regletere; 
BEGIN 
WITH R DO 
BEGIR 
AH 1s $36; 
MSDOS (RB)? 


IF AL = § THEN BEGIR Maj := 1; Min := 8; END 
ELSE BEGIN Maj t= AL; Min :© AH; END; 


END; 


Doe_Ver eion (X,Y) 
WriteLn('DOS vereion ',X,'.'s¥}? 
END. 





Figure 3: A simple routine to check the current DOS version. 





This makes it easy for a program to find its 
own name and determine where it is locat- 
ed. This is very useful for loading overlays 
or configuration files. The program SELF, 
shown in Figure 2, demonstrates the tech- 
nique, using the ABSOLUTE declaration 
to get the information from the PSP. 

D.M. Armstrong-Allen 

Shelbyville, Tennessee 


This technique will work only under DOS 
3.x, but it's less necessary in previous ver- 
sions of DOS. That's because before DOS 
3.x you could only run a program either 


Jrom the current directory or froma direc- 
tory on your path. As seen in the previous 
program (Figure 1), you can locate the 
path string in the DOS environment and 
search it yourself. Under DOS 3.x you can 
run any program simply by spelling out its 
full pathname. By combining these two 
methods with the simple test for the current 
DOS version used in the DOS_Version 
procedure that I've included in Figure 3, | 
you could construct a nearly foolproof 
procedure for locating your program’ s 
data files or overlay files, no matter where 
the program was called from. 
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REVIVING CTRL-C 
a to a cee nae cee on, Redirection enebied] 
to go through the DOS standard input and a tay, BX, SK, DE, Bp, Sty BT, BS, 5, Flage t Integer) 1 
output routines. The DOS standard rou- RE ae UO a al crate tat 
tines can be redirected (using the < and > PROCEDURE Set_interrupt (InterruptCode, Begment, Dffset : Integer); 
symbols), which is very useful for writing qfimetell Segnent s0ffaet eddreee in interrupt vector InterruptCode.} 
UNIX-like filter programs. Unfortunately, BEGIN ets 
however, when a program uses the $P di- i 
rari , ee a checking per- ro 1s Hneercupeco Bay, 8 maoescrasick toni oWBGL Tatarswee vector} 
* 38 nt ¢ 
bie B ae Pascal _ = ge Peevey Terenas 
le Short program inclu ere (Fig- END; 
ure 4) shows how to remedy this problem. neal 
The program works as follows. When Cea 
presi alec rea Pocus pro- PROCEDURE Enable_control_C; 
gram, it reserves ytes of memory just CONST CTRL_C_CODE = $23) 
brio ie te Fro Segment Pret. eee selena MemW {CS $0910), Menu (Cs SBQGE});* 
Included in the PSP at locations CS:000E Seti interrupt (crn Cleobe, seq, Dintoresk-Bendler)}y 
through CS:001 1 is the address of the DOS END) 
Cutl-C handler, which is normally stored in VAR line + STRING[ 255}; 


the vector for interrupt 23h (INT $23). (continues) 
Some programs, including those compiled 
with Turbo Pascal, replace the INT $23 | Figure 4: CTRLC.PAS a way to enable Ctrl-C safely in a program that uses UO redirection. 











P| Why you should buy a mouse with 
no moving parts. Now 


Advanced optical technology gives you smooth control, digital accuracy and the 
highest software functionality available in a mouse. The new PC Mouse from Mouse 
Systems™ is completely electronic which makes it extremely reliable. So reliable it’s the 
only mouse with a Lifetime Warranty.* 

Simply put, it has no moving parts. And that means no problems. 


Why you should buy the New PC Mouse. Now. 
Our new PC Mouse makes even the best software better. Even easier to work with. 
Even quicker to get around in. We want you to see how some of the most popular mouse- 
PC Mouse driven software gives top performance with the PC Mouse. So for a limited time, you can 
State-of-the-art optical mouse. get the PC Mouse together with Reflex" DESQview™ Drafix™ or First Choice™ We've 
combined each program with a PC Mouse at a price that’s just too good to pass up. 
In addition to this specially-priced software plus PC Mouse combination, you get 
Designer Pop-up™ menus free. Designer Pop-ups let you create your own mouse-driven 
menus. So, the PC Mouse works with any software program written for use witha 
mouse. And quite a few which aren't. 
a. The PC Mouse plugs right into your serial port. Or, the PC Mouse Bus Plus features 
a serial add-on board with two additional addresses, which gives you system expan- 
e, sion beyond COMI and COM2. 
4 Either way, you're getting the best mouse and the best software. 
All, at the best price. Now. 








@ 


PC Mouse Microsoft™ 
No moving parts Moving parts. CIRCLE 350 ON READER SERVICE CARD 
Noproblems. 


“Limited lifetime warranty applies to hardware products only Warranty limited to North America. Contact Mouse Systems for details Mouse Sys- 
tema pul eleoer pu are trademarks of Mouse Systems Corp Other brand or product names are trademarksor registered trademarks of thelr 
respective holders © 1987 Mouse Systems, 2600 San Tomas Expwy , Santa Clara, CA 95051 


BEGIN 
Enabls_control_C; 
WHILE NOT EoF DO 

ReadLn(line); 
WriteLn(line); 


END; 
END. 


vector with the address of an intemal Ctrl- 
C handler. On termination of such a pro- 
gram, DOS restores the vector from the 
| stored value in the PSP. However, as not- 
ed, the Turbo Ctrl-C handler does not rec- 
ognize Ctrl-C when I/O is redirected. The 
program in Figure 4 simply replaces INT 
$23 with the address of a procedure that 
HALTs any Turbo program. 

Any program that uses the $P directive 
and needs to be able to abort with Ctrl-C 
can benefit from this technique. Simply 
place the call to Enable_controLC at the 
beginning of the program. Programmers 
may want to experiment with various set- 
tings of the $C and $U compiler directives 
as well as the DOS BREAK flag. Various 
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{ Place this call at the top of your program } 
{ The following eae! it a filter that just copies its input to ths output } 
8G 


{Figure 4 ends) 





combinations swap between speed and the 
capability to abort with Ctrl-C. 

To demonstrate the program, first com- 
pile it toa .COM file and then run it by typ- 
ing CTRLC <CTRLC.PAS. The less- 
than symbol redirects the standard input to 
come from the file CTRLC.PAS. Thus, 
the program will read its own source code 
and print it to the screen. You can interrupt 
it at any time by pressing Ctrl-C. 

C. Michael Bell 
Walla Walla, Washington 


As originally written, Mr. Bell's program 
simply restored the DOS INT $23 vector 
from the value saved in the PSP. While I 
appreciate a simple solution, unfortunate- 





| ly Turbo Pascal takes over several inter- 

| rupts, not just $23. The normal Turbo pro- 

| gram termination routines, which I've 
modified Mr. Bell's program to use, re- 
store all the affected interrupts. My thanks 
to Kim Kokkonen of Scotts Valley, Califor- 
nia, for pointing out the danger. 


SHARE YOUR TURBO POWER 


Tell the world about your latest Turbo Pas- 


cal programming and applications tips 
through Turbo Power User, and we'll pay 
you $50 for your trouble, plus an extra $25 
if you submit it on a disk. If you do send a 
disk, please include a printout of your sub- 
mission to ensure against possible damage 
| in transit. 

Mail your contributions to Turbo Pow- 
er User, PC Magazine, One Park Avenue, 
New York, NY 10016. z 


| Neil J. Rubenking is a professional Pascal 
programmer. 
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PFS: First Choice ($199 Special Offer. 
$338 Suggested Retail for Program and PC Mouse.) 
ee" The top selling integrated software program 


Reflex from Borland ($169 Special Offer. 
$308 Suggested Retail for Program and PC Mouse.) 
~~ A relational database with multiple windows giving 
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combining four applications used most frequently In your 
business—word processing, file management, spreadsheet 
analysis and electronic communications. It's Integrated so 
you can switch quickly from one project to the next. 


re | 
Se Drafix ($299 Special Offer. 
<9 | $454 Suggested Retail for Program and PC Mouse.) 
A high performance, full-featured, two dimensional 
CAD package. All of the drawing, designing and editing func- 
tions that designers demand from a serious CAD tool. Easy to 
use screen design and visual user interface. 


you instant graphic analysis of your data with five views: 
form view, list view, graph view, crosstab view and report 
view. Easy to use, Allows you to view data from other 
programs like Lotus 1-2-3? dBASE® or PFS File? 


. DESQview ($179 Special Offer. 

$328 Suggested Retail for Program and PC Mouse.) 

A powerful multi-window software integrator. 

Gives you up to nine programs running concurrently. An easy-to-use 
application with the benefits of integration such as data transfer, 
windows and multi-tasking. 






call 1-800-523-5189. or. sit out tnis coupon andsendto:. The best mouse. The best software. The best price. Now. 














Mouse Systems, Dept. 10, 2600 San Tomas Expwy., Santa Clara, CA 95051 Name 
‘When you order, please specify either the serial version of the PC Mouse, Street Address City__State__Zip_ 
of, for $20 more, the Bus Plus Version which contains its own serial card. Phone Please charge my 0 VISA 1 M/C Expiration__/__/ 
{ want to order this software and... PC Mouse or Bus Plus Candie rivers \ 
0 First Choice™ DO s109 or O 8219 Name on card: 
B Drafix™ O $209 or O $319 Signature 
© Reflex™ DB $169) or 0 8189 Sub-total: 
Osi o Osi” Add 7% sales tax if a CA resident: 
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Send check or money order made payable to: Mouse Systems. Add $6.50 shipping & handling: 
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ATI Technologies— “Technology You Can Trust” 


See us st P i 

€) COMPDEH/Spring '87 
June 1-4, 1987 
Georgla World Congress Center 
Atlanta, GA booth no. 1020/1021 


ATI's innovative solution for displaying graphics in a simple and straight-forward manner is the highly 
acclaimed EGA WONDER. 

With automatic mode switching, EGA WONDER displays all popular graphics modes on any monitor. Taking 
the confusion of complicated software standards out of the’ hands of the user, EGA WONDER eliminates the 
use of specific monitors for specific programs. Because of its flexibility, EGA WONDER is a breakthrough 
for business and teaching institutions which use many different types of monitors. 

ATI Technologies’ solution for displaying graphics on Monochrome or RGB monitors are the unique 
GRAPHICS SOLUTION and GRAPHICS SOLUTION-SP. Certified by Lotus for 132 column spread- a 
sheets, these low cost graphic cards display Color/Graphics and Hercules software on either color 
or monochrome monitors. GRAPHICS SOLUTION-SP includes both parallel and serial ports to 
allow addition of peripherals such as a printer, modem, mouse, or plotter. 

Breaking through barriers of compatibility, EGA WONDER and GRAPHICS SOLUTION mean 
“Technology you can Trust”. 

Reasonably priced by all leading computer stores. Contact your dealer or call us at (416) 756-0711. 
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@ PAUL SOMERSON 


USER-TO-USER 


Techniques to reconfigure the new IBM keyboard the way it should be, and restore IBM’ s 
CMOS configurations after a battery change. 








KEYBOARD RELIEF 
IBM’s newest keyboard puts the Caps- 
Lock next to the A key instead of the Ctrl 
key, so WordStar users end up totally fin- 
gerlocked. To make WordStar users once 
again ambidextrous, | wrote a program 
that switches the Ctrl and CapsLock keys. 
Instead of teaching your left little finger 
where the new Ctrl key is, you can use 
IBMFIX.COM to relocate the two keys 
closer to their old familiar positions. 

To create IBMFIX, assemble, LINK, 


1 IBAFIX. AR 
t Pe tel and CapaLoct keye. 
1 Beeideat progree to be lcaded ence. 
; Load before S1DSeICs. 

te reeset to ermal. 


CODG SOGKENT 
ANSUBK CS: C008, OS: CODR ” 
ORG 1668 
STANT: INITIALIZE 
! 

a 
COPTRIGET 
PROGRANRER 
OLO_KEYBOARD = OD ? 

CAPS_PLAG te 6 

peecerecoceoes FZYBOARO INTERCEPTOR S¢20essesecee, 
WEM_REYBOARD: FOSHF 
ree ft 
PUBK DS 
aa, 408 


and EXE2BIN the .ASM listing in Figure 
1, or run the BASIC IBMFIX.BAS pro- 
gram in Figure 2. |BMFIX.COM is a resi- 
dent program that should be placed in your 
AUTOEXEC.BAT. Also, be sure to load 
IBMFIX before SideKick. You'll have to 
reboot if you wish to retum the meanings 
of the keys to the new IBM assignments. 
IBMFIX intercepts INT 9H, the key- 
board hardware interrupt. Every time you 
press a key, IBMFIX examines the key- 
stroke to see if it is either the Ctrl or Caps- 


Aa,1L1L1811o 
OSs (17H) AR 


peeee ceccccccccccccococsss 
° 
REMEBRER TC EXE26 11 . 


Teopyetgne tos son poate coeris Pablishies Co.’,1A8 


sSave regietere. 


sPoint to BIOB date aree 


DS, AX 
Ail, DS 2 (1781 
AL, 600 





AL, 10H 100806000 
‘CTRL_ PRESS 


CRiCAPS_FLAG 
SHORT Tate. AbSeT 


AL, An 
CTRL_RELEASE 
i, 000601000 
BRORT STORE 


AL, JAH 100006008 
‘NO_BUSINESS 


4 and retrieve keyboard flag, 

yhetrieve ecan code of keystroke. 

#im it the ceal Ctrl key pressed? 
sIf eo, check reli 


ene. 
it yee, io 4t m typesatic repeet? 
Leleseetontiacespeliiiag bat 

ok e 
Hinsicate ther ria i pteccaa. 
Bore and ee: 


10 de the real Ctrl phe released? 
NO, check reel Ca; 
idles, fleg ec eext prove ie valid. 


INTPIALIER: 


WORD PTR OLD_KEYBOARD, BX 
WORD PTR OLD_EEYBOARD( 2}, BX 
DX, OPFSET MEW_KEYBOARD jsInsteil new interrupt. 


Lock key. If it’s not, IBMFIX passes con- 
trol on to the original INT 9H to interpret 
the keystroke normally. Otherwise, IBM- 
FIX changes the keyboard flag byte at 
40:17h to reflect the toggle of the Caps- 
Lock key or the depressing or release of the 
Ctrl key. 

Michael Mefford 

Gleneden Beach, Oregon 


IBM really pulled a fast one with its new 
keyboard, so much so that we've heard ex- 


Oise, turn eff Ctrl flag bit. 
store the nev keyboard fieg. 


sGat curreet stete of port 61h 
4 @ed save. 

sTurn om bit 7 to signal cleer 
Hkeyboard and seed to part @ih. 
phetrieve old ot: 

3 ond reioatete sere lb. 
sCleer the iaterrupte, 

aEad of current iotercept 

§ eo other things cao happeo. 


pReetore cegietere, 


sGet keyboard interrupt. 
18ave old interrupt. 


AL, 2500h 
210 


te te tha | real Caps key? 
at nee ste release. 
Bisa, cints sty A flag bit. 
sBtore and ee: 


sIe it the reel Caps key reieese? 
aif ro, pace oa controi to INT 98. 


fod el IUITIALIO€+] j;Terminate but stay reeident. 
a 





Figure 1: JBMFIX ASM assembly language source code to swap CapsLock and Ctrl keys. Load the IBMFIX.COM file before SideKick. 
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GUARANTEES 
IN-DEPTH 
REVIEWS 


PC MAGAZINE knows that it’s 
not easy finding out what's new, 
better, faster, quieter, cheaper, 
more compatible or more 
expandable. That's why a sub- 
scription to PC MAGAZINE is 
the best way to stay abreast of 
what's available for IBM MS- 
DOS systems. 

PC MAGAZINE’s editors and 
columnists keep you fully 
informed about what you can 
expect from PC products—and 
which are the best for the busi- 
ness tasks you have to accom- 
plish. And, when you have to 
solve applications problems, 
we're there to back you up. 

You'll find the clearly written 
product reviews and evaluations 
by PC Labs—the only indepen- 
dent state-of-the-art testing facil- 
ity in computer publishing— 
helpful solutions to complicated 
applications and a resource that 
will help you purchase PC prod- 
ucts for your business with confi- 
dence. 

Bring the most experienced 
and sought-after staff of PC pro- 
fessionals into your office 22 
times a year with PC MAGA- 
ZINE. Subscribe today and save 
up to 62% off the annual single- 
copy price! 


One year—22 issues—only 
$29.97 SAVE 54% 

Two years—44 issues—only 
$49.97 SAVE 62% 


Call toll-free 1-800-852-5200 


for fast service. 
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* Program for creating IBMFIX. COM 
CLS:PRINT "Checking DATA; please wait..." 
FOR B=l TO 9:FOR C=l TO 17:READ AS$:IF C<l7 THEN 148 


Z2#=Z#+VAL (A$) 
NEXT : NEXT 


IF 2#=12937 THEN RESTORE:GOTO 180 


PRINT "ERROR: 


CHECK THE LAST NUMBER IN® | 


PRINT "EACH DATA STATEMENT--THEN REDO": END 
FOR Bel TO 9:FOR C=1 TO 16:READ A$:TTL=TTL+VAL("&H"+A$) | 


NEXT 
READ S:IP S=TTL THEN 228 


PRINT "DATA ERROR IN LINE";B*10+260;" ~- REDO":END 


TTL=@ : NEXT: RESTORE 


OPEN "IBMFIX.COM" AS #1 LEN=1:FIELD #1,1 AS D$ 

FOR B=] TO 9:FOR C=l1 TO 16:READ A$ 

LSET DS$=CHR$(VAL("&H"+A$)):PUT #1:NEXT:READ DUMMYS$:NEXT 
CLOSE: PRINT "IBMFIX.COM CREATED" 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 





EB,70,98,00,00,00,00,00,9C,508,1E,B8,40,008,8E,D8,1363 
BA, 26,17,08,E4,608,3C,1D,75,1B, 2E,80,3E,07,01,01,1881 
74,33 ,8A,C4,24,40,34,40,88,E4,BF,0A,E0,2E,C6,86,1748 
07 ,01,01,EB,1C,3C,9D,75,08,2E,C6,06 ,87,01,008,EB,1167 
14,3C,3A,75,05,88,CC,94,EB,87,3C,BA,75,1C,88,E4,1585 || 
FB ,88,26,17,00,E4,61 ,8A,E0,0C,80,E6 ,61,86,50,56,2198 | | 
61,FA,B0,20,E6,20,1F,58,9D,CF,1F,58,9D, 2E, FF, 2E,1923 
03,01,B8,09,35,CD,21,89,1E,03 ,61,8C,06,05,01,BA,997 
08,01,B8,09,25,CD,21,BA,73,81,CD,27 ,89,08,08,08,1823 


Figure 2: [BMF IX .BAS prograin to create IBMFIX.COM CapsLock/Ctrl key switcher. Load the 
IBMFIX.COM file it produces before loading SideKick. 


ecutives at several leading companies re- 
fer to it as the “IBM Ronco keyboard.” 
The only thing it slices, dices, and minces 
is the typing speed of users long accus- 


| tomed to the standard IBM configuration. 


This program puts things back the way 
millions of users want them. 


PC AT LIFESAVER 

The configuration information for the IBM 
PC AT is kept in a 64-byte CMOS memory 
chip that’s maintained by battery even 
when the machine is turned off. A failing 
battery can cause errors at boot-up and 
trigger bad configuration record or failed 
battery messages. Typical batteries have a 
useful life of about 3 years, so many of the 
original crop of ATs are due for a battery 
change. However, when you remove the 
battery, you lose all the configuration in- 
formation and have to min the SETUP pro- 
gram to restore the configuration. 

To make this chore easier, I created two 
short programs, CMOSGET and CMOS- 
PUT. CMOSGET reads the contents of the 
CMOS memory chip and writes it to stan- 
dard output; redirecting this output to a file 
saves the 64 bytes of information. CMOS- 
PUT performs the complementary func- 


tion. It reads from standard input and loads 
the CMOS chip with the saved data. It 
again uses redirection to read the data file | 
created by CMOSGET. 

You can create these programs from the 
assembly language listings in Figures 3 
and 4 using Version 2.0 or later of the Ma- 
croassembler. Or you can nin the BASIC 
CMOS.BAS program in Figure 5. 

You can’t simply restore all the old 
data, however, since you’d end up reset- 
ting the time and date that were active | 





= CMOSGET writes the 
contents of the CMOS | 


chip to a file and saves the 
64 bytes of data. 


when you saved the 64 bytes, and would 
have to use SETUP to update them. | 
CMOSPUT avoids this problem by getting 
the current time and date from DOS and 
then using the BIOS to update the battery- 


Dont waste your Laserjet 


investment. 





You're not getting full benefit from your 
Laserjet or Series II Investment. Because 
your wordprocessing, spreadsheet and 
database software only tap a fraction of its 
full potential. But POLARIS programs 
provide the enhancements you need to 
create documents that look as professional 
as their contents. Here's how. 


Polaris PrintMerge... 


is the general purpose program for memos 
and letters, reports and documents. Do 
true proportional spacing and alignment 
of text, tables, columns with azy com- 
bination of old/new soft and cartridge 
fonts. Merge text with screen or output 
graphics from any program — draw lines, 
boxes, patterns — anywhere. It's the 

quick easy way to make documents look 

as professional as 
their contents. To 
bring your 
LaserJet —~ and 
your investment 
— tolife. 





















isa special program for quickly, easily 
creating professional-quality forms. Mix 
and position any combination of old/new 
cartridge and soft fonts anywhere. Justify 
copy, or set flush left, right, or centered in 
any width. Draw lines, boxes, patterns. 
Automatically repeat text, lines, graphics. 
Merge graphics and text from other pro- 
grams. Make blank or completed, single or 
multiple page forms. Even have automatic 
serialization, date or time. Unique capa- 
bilities handle current and future needs 
without the time and expense of type- 
setters, graphic designers. 





Draw lines, 
boxes & patterns 


Align tables 
& columns 


Merge graphics 


Pictures 


Logos 


Mix fonts 


Polaris LabelMaker... 


makes your customer's first impression of 
package and envelope labels a great 
impression. Quickly, easily create any style 
or size label printable bya Laserjet. Merge 
and format proportionally spaced words, 
graphics, lines, 
boxes, bar 
codes for the 
master. 


Order Direct Today... 


to make sure you ave getting the full benefit 
from your LaserJet or Series Il investment. 


800/338-5943 


(In CA 800/231-3531) 
for IBM PC, XT, AT & 100% compatibles. 
*Add $6 shipping & handling. 30-day 
money back guarantee. 
event” 

pola, Polaris Ram-resident PrintMerge $149* 

ents Polaris PrintMerge for WordStar 3.3 & 4.0 $124* 
Polaris Forms $149° 
Polaris LabelMaker $124* 
Polaris Lines Graphs* Symbols $75° 
Polaris Font Control for Word & WordStar 2000 
(automatic PRD & PDF table generation) $99* 


Polaris ScanControl $99* 






LabelMaker automatically posi- 
tions and prints multiple copies. Even 
include serial numbering. Everything you 
need — without the aggravation. 


SOFTWARE 
613 West Valley Parkway, Suite #323 
Escondido, California 92025 
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PRODUCTIVITY 


@ USER-TO-USER 


CHOSGET - Mead the comtecte of the CHOS memory erea and save in e@ file 

te ellow battery to he changed. 

vie redirection, 1,¢., CHOSGET 
MASA CROSG' 


LIWK CHOGGET; 
EXE2MIN CROSGET CMOSGET. Com 


PARA PUBLIC ‘CODE’ 
CS: CSEG, DS:CSEG, ES: CSG, 38: CSEG 
ORG ison 


Bate ise written to STDOUT eed seved 
2 CROS. DA’ 


jWtart CODE segment 
70m thle format 


egu 75H sAddzoee pect OE CROs 
ou ue 


iDate port of ChOs 
ittunber of bytee in CHS 


CA, MUM_BYTEM 
AL, NUK_SYTES 
AL, 


aHumher ¢£ CMON bytee 


sCalculete 


pt 
CAOS_ADR, AL aAek fer thie byte 
GHORT $42 Deiay for slew 1/0 porte 
AL, CROS_DATA 1Bead byte 
aALlow intercupte 
M2 mcite to atdout 
DL, AL a Myte in DL 


ain a Thou DOS 
‘GET_WEXT_MYTE aRepest until done 


jMear return te DOS 


Figure 3: Assembly language listing for CHOSGET.COM. 












Laptop Users: 


“This thing is fabulous” 
John C. Dvorak* 


We couldn't agree more with John Dvorak, and couldn't 
have said it better: “Buy the Brooktyn Bridge from White 
Crane Systems... It's a combination cable and software 
package that hooks the Toshiba or Zenith (and other MS- 
DOS laptops) to your PC, XT or AT via the senal port and 
altows you full access to all the disk drives of both 
machines for effortless file transfer (at 115K bits per 


second)... Installation is a snap. It works first time out, 
















a kay iN 


BRIDGE, no glitches. it's transparent. It's great. And since its 
priced at $129.95, it would be silly to buy an add-on drive 
for your MS-DOS laptop. 

“Call the company at (404)454-7911 or write them at White 

WHITE CRANE Crane Systems, 6889 Peachtree Industnal Boulevard (Suite 

SYSTEMS 151), Norcross, GA 30092. My highest recommendation.” 

waent *Repnnted from PC Magazine 

— February 10, 1987 

Sura 151 Copyright 1987 Ziff 


Communications Company 
6889 Peachisee Ind 


Boulevard 


Norcross, Georgia 
30092 
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CHOCPUT - Set the contente of thi Date te reed 
from ‘SPOIN and [aire Ly Sedicceeaces te Fhe be Pile cr crested by CMOGGET, 
2@s FUT DAT end TIME ere set to seek yates 
gurtent ly setiver in in, cos.” be them hefore reetoring rhe dai 
To Create: A CHOSPU' 
Tine cnospu: 
EXe2n In cmonfuT CHOSPUT. Con 


aHtert CODE segmect 
700M fle formet 
708 1Addreee post of CHS 


716 yDete port cf CROs 
ity imumber of Shee in cHos. 


IC 'CODE’ 
(Se Oo 1 FSi C5EG, $$: CSEG 


Ch, MOR_DETES jMumber of CHO bytee 
AH,? aReyboard input w/e echo 
21H 3 Taeu DOS 

AH, AL s8ave byre in AH 


AL, SUPLBYTES sCalcelete 
AL 


(CHOB_ADR, AL 


thie byte Te coming 
SHONT $42 


idelay fer slow 1/0 poree 
IGet saved byte 

cite 

iAllow iaterrupte. 
wRepear until 


AL, AH 
(CHOB_DATA, AL 


jivee veluce in bax, CROS storee dare 
foreation end update the CMOS with « M108 cell. 
1Gat time Pn 
3 Theo Con 
1CHeBM, CLeHR, D=66, DLaee 
Convert CH,CL,DE,DL te HCO 





NEEQHCO 


Figure 4; Assembly language listing for CMOSPUT.COM. 





JOIN ONE 
OF NORTH AMERICA’S 
MOST SUCCESSFUL 
MEDICAL/ DENTAL 
SOFTWARE MARKETERS. 


SALES REPRESENTATIVES NEEDED 

FOR COAST-TO-COAST EXPANSION. 
We've already proven ourselves with hundreds of 
installations in Canada — one of the toughest 
markets for designing and selling medicai/ 


dental computer systems. Now we require proven 
sales talent for expansion throughout Canada 
and the U.S.A. 


WE'RE LOOKING FOR 
OUTSTANDING REPRESENTATIVES! 
Must be experienced in UNIX-based medical/ 
dentai computer systems including instailation, 
training and sales. 
Attractive remuneration program. 


ABEL COMPUTERS PTD. 
P.O. Box 4364, Station “ 

Hamilton, Ontario LBV as 

1-800-263-5104 


Reply with full detalls on 
experience and existing 
customer base (If any) to: 





1987 


Think You 
Need an AI? 


Think Again. 


TABLE OF BENCHMARK RESULTS 


This table shows the results of the 
processor/coprocessor speed tests us- 
ing the April 1986 release of PC 
Magazine's ‘PC Labs Benchmark 
Tests. These are public domain pro- 
grams, and are available on diskette 


—— 


Empty Loop 
Integer add from memory 


Prime number test 





Clock speed in MHz (IBM PC is 4.77) 


Integer multiply from memory 
Floating point without coprocessor 


from PC Magazine, or via the PC 
Magazine bulletin board. These 
results were obtained by us at PCSG, 
and are not yet official published PC 


Norton System Information Test, is 
not from PC Magazine, but is part of 
the popular ‘Norton Utilities’ The 
version we used was3.1, which is the 
latest version but may not give 
identical results to older versions. 





Magazine figures. 
The last line in the table, the 
IBM PC IBM AT 


4.77 6 








a 1.99 


Lotus 123 macro (640K) 
Lotus 123 macro (256K) 1 1.77 
Norton System Information Test 1 5.73 





BREAKTHRU 286 
8 12 
334 





3.54 
7.34 


In every case but clock speed the numbers indicate how many times faster a test is 


performed than on a regular IBM PC. 








The Next Generation in 


Make Your IBM PC Faster Than an AT in Just 5 Minutes! 


_ STEMI GERIGE, NORTONSESTY, Pre as 


know about our Lightning disk 


Breakthru 286 (BMHz) $395 7.3 X faster access speedup software that was 
awarded PC magazines's Best of 
Breakthru 286-12 (12MHz) $595 10.2 X faster eG EN eure ieee 
smashing success of Lightning, we 
. developed the Breakthru 286 board 
- FREE with Breakthru tobe literally the most advanced, fast- 
speedup software $89.95 purchased separately est, most feature-rich board available. 


Now we go ourselves one better 
with the Breakthru 286-12. This new 





board has the clock speed cranked 
DON’T TAKE OUR WORD FOR IT. USE up from 8 to 12MHz for ee 
EITHER BREAKTHRU 286 SPEEDUP than an IBM PC. ’ 


BOARD FOR 60 DAYS. IF YOU ARE NOT From September 1986 we 
TOTALLY SATISFIED SIMPLY RETURN FOR —Buzrguiced that Breakthru was the 
A FULL REFUND. speedup card available. 


And the runaway 
© Copyright 1987 PCSG 









success it has 

enjoyed truly 
proved that 
assertion. 








Loads with the DOS - always ready as a background program to accelerate disk access. You do nothing 
everything is automatic. 

UGHTNING does whal a speedup board carit. You are going to be so amazed when you slart to work with 
UGHTNING sialied Most programs thal frequently access the disk (hard disk or floppy) like databases or word 
processors are made instantly faster - UP to 2 lo 4 times faster 

LUGHTNING enables any program to approach the same rapd speed as a RAM Disk, but ¢ does it without 
the RAM Disk danger of losing precous dala f you forget to save it. works by 2 pnnciple borrowed (and greatly enhanced) 
from main frame technology called caching. But ¢ doesnt speed up the microprocessor. You need a speedup board to 
improve operational speed 

UGHTNING 5 the standard against which all our competion measures ise because we achieve universal 
ee ee a aT OR Lead eR nS OY eee 

memory. 

Order LIGHTNING separately or get it free with your Breakthru 286 board 

















Tum back for 
fest results 








And now we havea new aisle 
286-12 board that is 50% 
faster thanthe regular.) 
Breakthru or regular 8MHz 
IBM AT, and up toa whopping 
1,000% faster than a regular PC. 

How wonderful toconvert a 
PCor XT orclone toa 
$4000 AT nou 


yes 

Je 
ee the expense. 
But when you 
get ready to spend $395.00 or $595.00 


you want to be sure your choice is 
the very best. 


Faster and smarter than an ATF- 
PCSG guarantees it. 


HERE’S WHY THESE TWO 
BOARDS ARE SO SPECIAL. 

First, they install so easily. 

It is a half-slot card, only five 
inches in length. You don’t even have 
to give up a full slot. What's more, 
unlike competing products it works 
in the Compaq Portable and most 
clones. Easy diagrams show how 
you just place the card in an open 
slot, remove the original processor 
and connect a single cable. There is 
no software required. From that 
moment you are running faster 
than an AT. 

Second, it is advanced. The 
BREAKTHRU 286 replaces the CPU 
of the PC or XT with an 80286 
microprocessor that is faster than 
the one found in the AT. You have 
your choice of 8MHz at $395 or 12 
MHz at $595. You can plug in an 
optional 80287 math coprocessor chip 






















for numeric intensive 


memory provides zero- 
wait-access to the most recently used 
code and data. Look at the bench- 
mark tests box to see how our two 
boards compare with the PC and 
the AT. Speed is addictive. You'll 
never want to go back to slow again. 

Third, you have full compati- 
bility. All existing system RAM, 
hardware, and peripheral cards can 
be used without software modifica- 
tion. Our boards operate with LAN 
and mainframe communication 
products and conform to the 
Lotus/Intel/Microsoft Expanded 
Memory Specification (EMS). Soft- 
ware compatibility is virtually 
universal. 

Fourth, these are the best. There 
are several other boards on the 
market. We at PCSG have compared 
them all, but there simply is no 
comparison. What we discovered is 
that many cards being sold offer only 
a marginal speedup in spite of their 
claims and others are just poorly 
engineered. For example some 
boards have a cumbersome 
mechanical switch for going back to 
8088 speed, but the Breakthru 
boards have speed switching soft- 
ware that allows you to drop back to 
a lower speed on the fly for timing 
sensitive applications. The 8MHz 
BREAKTHRU 286 and the 12MHz 
are unequivocally the best executed 
and most completely reliable 
speedup boards manufactured today. 
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applications. A 16K cache 


» Ny Baas 


We are so pleased with the 
BREAKTHRU speedup card. We use 
them on our own PC’s to make 
them faster than AT’s. We are really 
excited about this product. 

PCSG makes the unabashed 
statement that the BREAKTHRU 
286 card represents more advanced 
technology than boards by Orchid, 
Quadram, P.C. Technologies, 
Phoenix...we could go on. The 
Breakthru 286 is undisputedly the 
fastest turbo board with the biggest 
bang for the buck. And we include 
FREE the $89.95 acclaimed Lightning 
software, which complements the 
Breakthru 286 by dramatically 
speeding up disk operations. 

But an ad can’t let you experience 
it for yourself. That's why we sell 
either BREAKTHRU 286 8MHz or 
12MHz on a 60-day trial. If you 
aren't completely satisfied return it 
within 60 days for a full refund. Call 
today with your MasterCard, Visa, 
American Express or COD instruc- 
tions and we will ship your card the 
very next day. 
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(214) 351-0564 
11035 Harry Hines Blvd. 


Suite 206 
Dallas, Texas 75229 
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PRODUCTIVITY 


@ USER-TO-USER 




































vov au, Bat caaltine clock Fn 

nov DL,a 24» norpal tine FCOOY AE CORO NCO | 

IN? lal 2 Thru AT 61DS 

nov AM, 2A 1Gat data Pn pPoll reeult In AB 

INT 2.8 Thru DOS vend Ct i 
iCX"vyear, Ofemonth, OLeday 

nov ee a Canvert) year te HEx2BCD 

ROV aCenucyryeer format | 

DIV a’ jANeyaar, ALecentucy CREc = RNDE 

XCHG AMAL, 1Pia order END 

nov c- 7 +Prepase for conversion 

CALL eEx2ecD sTeaneform CX,DX TO BCD | 

nov ans Bet realtise date Fa use * Peogram far ccaating CMOOFUT.COM and CMOSCXT. 

wt dan 2 Theu AP 0108 * Savea/reatarea AT COS configuration 1a Bobert Xunmel 








10 
us ur LNT “chacking, BAER: please wait. 
1 70 9:FOR Cal LS: READ AB: ToT+VAL(*aH°OA$) NEXT 





wear return to DOS 





ie READ wr oer rTuen 
150 PRINT DATA ERROR IM LING" ;M*1%¢240;" == REDO": IND 
nas pieimexs RESTORE 

*CROSPUT.COM® AB £1 am=asF26LD $1.) AN D8 
ie Pon Bel 7 7:FOR C=l 70 16 











i Convert C#,CL,0n & DL from bex te ac 





























hexzec PROC 199 LSET DSecHasiVAL(* aeean irr sirasers bean OUMAYS: EXT 
208 CLOS8:PRinT %* ee a CREATY 
PUsH seve regleter on ateck 210 DPEN *CKOSGET. cee ess poms LerAaLb 1,1 AB DB 
mov ANDY sConvact DX firet 220 FOR B=l 70 2:P0! 
CALL opt pPerform fleet converedan 230 Leer Dgeean$ VAL Sanenah} Bun. ef teres ean DUMMY S;BEXT 
voy Dx, AN rRatuen to 240 close: Print * 
POF a #Get second arg fron stack ni brece eat, Hhsceste. 40,26, uae 70,2078 
mB_lt 24Pex1 they) e6,71,78 marac 0.21. EB C,08,2371 
Rov. Ca, OA #Bet Cited ,CLeA (tan) vaisao ren, 1 s44c76 a 
XCHG A, CH 2Bet AN@O, seve high byte eel. 
piv a rQueciant in AL, cam tn Al esrecrlsel 450: 







aConvert to BCD 







ae, 
1 end combine 330 DATA 62, 80,02, CD, 21, €2,€C,C3, 
eave 







ero numeceter high byte 
Divide by ten 


Figure 5: BASIC CMOS.BAS program to create CMOSPUT.COM 
and CMOSGET.COM. 


350 Plus IC 
High Performance 
Printed Circuit 


CUSTOM DESIGNED 


REPRINTS 


Board CAD 


for 
$975.00!! 


ESO 





When your product or company is 








covered by this magazine, you can order Mell ent gah pel lll ls la 
custom designed reprints” for use in pro- <hr iu, Pacaredl cs ods yeaa in 
motional mailings, sales kits, press releases fairl sens ellie 
and point-of- purchase displays. « loterective Routing om any grid fram 1 mil upwards, |.2..5, tD, 15, 2D, 

For more information on how you can Filed tacks and pads et te GAT. Fina Lion Onsigne-2 racks batweas 
take advantage of this wonderful promo- Sc uatte  eaet lek. otol 
Ce ee at 
Ziff-Davis Publishing Company, 3 ced ba dea’ "ea, tan NOT ia yraners 
One Park Avenue, New York, NY 10016 a er 


PADS-PCB _—_ $975.00 
2 1 2-503-5447. Ditferent options avatlabia 


Dema disk withmasuel $50.00 


“Minimum quantity —500 reprints CAD Software, Inc. 
P.O. Box 1142, Littleton, MA 01460 — (617) 486-9521 
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PRO DIU Ivaaey, 


™ USER-TO-USER 


aacanikec 








































HARD DISKS & TAPE BACKUP GENTECH STANDARO 
SEARATE INTERNAL HARO OISXS GENTECH 386 ‘ 
12s 20ue) Woret g3sa 0386, 16MHZ. 1MB backed-up real-time clock (RTC). 
$7251 (40MB) tor AT $599 RAM exp to 16MB ; The complete procedure is as follows. 
aoa Wma OY is iM. z! Le ere $2989 First, create a bootable diskette by using 
COMPOTERS PRIAM tous oT sot8 Pg ey the Boorse ciel ye 28 
x 4 5 
COMPAQ ALL MODELS SCALL | MINISCAIGE 6085 70MB $869 12MB DRIVE $999 gon ON UNS Clee Obs ae 
IWM ALL MDOELS SCALE | WICROPOLIS 6OMB, | 5809 | SENTECH 286-10 program used by your machine and the 
XTRA 20R SeALL {OMB snt/axt $348/425 80286, 10 MHZ, 1MB RAM CMOSPUT.COM program you created. 
wee fae LAPTOP ce snot ise eenvech Tuna. Be te os eee eration 
ape . . . .. 
wen HH Beh ald ones had Sean Teer icpemeaias the CMOS is not reliable, it will only boot 
POWERMATE 1 2020 PLUS HAROCARD 20 $599 from the A: drive and refuse to access the 
20MB. MULTISYNC, XEYBO CMS 20MB ORIVECARD $299 : : : 
POWERMATE Il MSOC, M6 DRIVECARO $499 hard disk at all. So this process will create 
MT PARTNER 10MB $1436 pail PLUS $180 Rhepropet Doct cee :) 
EMIT ang | MMT Cie ny cone eae ihn 
FX-600 20MB gia Tarek G Pan Pitt ae SMART EDA $3 memory in a file on the diskette, with the 
SHARP PORTAGLE SCALL 75504 8 Pan Plotter $3029 | MECGB.1 VIDEO $389 ~~ command 
Tosnio0 + SUPERTWIST $1529 ea08 Orang Plot tae AUTOSWITCH 350/480 SCALL 
13100 PLUS CALL | CALCDMP.  ——SCALL__| ERA made for PARADISE $240 CMOSGET > A:CMOS.DAT 
wise Fea’ lide bt AE ee $47e eae DEOA/PROSYNC $309/379 
088. 640K, 20MB brs.2436L 2399 TECMAR EGA MASTER $280 Change the battery. Boot the computer 
Lay Bue padi Lise FSH etON en) tas sos from the floppy and ignore the error mes- 


20266. 640%. 208 : 
i ber scar Sages. Set the date and time with the DOS 





















ZF -181-92 H-16E/M-18 
ca ues bl allele | so = TIME and DATE commands. Run 
PRINTERS ReLgR PACK GLA Ae CMOSPUT to load the CMOS memory 
ACA IRMA $720 ~~ with the command 
LASER PRINTERS es oe 
wwe OncMO TURBO EGA jus. «== CMOSPUT < CMOS.DAT 
OKIDATA Lasartine 6 THESYS BPAK is : 
AMS KISS HOUSTON INSTRUMENTS me cmc Ld 9 Now, remove the diskette and reboot the 
OME Suse gan aw grag COMputer. If everything works, you should 
OMP-SEA/Somp —-Saansisaag | ‘MAYES 1200/12008 SCALL_ get no errors and the correct time and date. 
DMP-29 81750 1200 EXT WiSOFTWARE siz0. (If there is aproblem, you can reboot usin; 
NITACH! 1200 EXT WISOFTWARE Hs] re is a problem, yo' sing 
eeunic fs | us. ROUT jadfa the diskette and run the SETUP program. ) 
wogay7 —waxiT 38 MEMORY UPERABES 1-2 0, As an added feature, this procedure can 
pg, agp | 120K Set 49 $2 be mun at any time to update the time and 
on OM fate 25K ; date in the RTC without resorting to the 
1 SETUP program. 
QOT MAX/LETTER QUALITY SUMMABRAPHICS F 
AROTHER : ae elie a4 Robert Lewis Hummel : 
DXy-880/980 $999/1258 Redondo Beach, California 











OKY-885/990 $1309/1739 








SURGE PROTECTORS 




































JARD 6 out! 2 
MONITORS & TERMINALS conn Danan ' es 3 Jt was smart of IBM to allow software sys- 
ree! Pia! . . . 
AMDEK 310A/410 $139/189 ENSINATON Mesias ae tem configuration, but irresponsible to 
ad oa gaia. | RATASHIELO S65/S100 sea force users to reconfigure their system ev- 
Cn, at EMERGENCY POWER SYSTEMS ery time they changed the battery. The 
NEC MULTISYNC $559 | MATASHIELA TURBO 350 609 SETUP program is ona disk that many us- 
PRS MAX -12/ HX -12E $175/509 | SDLA Mini SPS-400 599 aarti) : A 
SAMSUNG DR TORCH TRIPPELITE BC-450-FC 419 ers probably can't find (AT Diagnostics). 
GREEN/ AMBER TTL $99 2-Way!3-Way Switchbox $49/80 And the P ingly slow and 
Sony 1302/1311 SEIB/4SB | OISKS 3.0° 0500 _A.20" nson_nsHO program is annoyingly slow a 
Mi alt ce Scull | go Sm 2909 © Cluunky. Worse, who remembers such de- 
WP tonor $229 KXPtOgu $285 sr ema anos | aoe: 2500 | tails as the type of drive he's using? Mr. 
XxP-3131 §289_KXP-1592 469 " 
TOSHIRA BKC moo B00 700 Hummel's two programs make the process 
or GEL ake nciooo = 1700 painless. 
a1PS 2100 fo ile 
LL HARE YOUR DISCOVERIE 
Hogtwsecan, gm FRONTS Suelo tae watt ead 
ar ell fellow users about your latest discov- 
INTERNATIONAL 10. WELCOME CORVUS B User Start = = 
401-732-5518 ETHFRNET Fé Starter 401 732 5556 ery through User-to-User, and we'll pay 
ORDERS ONLY ‘ou between $50 and $300, plus an extra 
y P 





ASHTON -TATE DBase tll + $408 

FRAMEWORK tl $409 
COPY NPC $2A 
MICROPRO Wordster Propak er 

Wordstar 2000 259 
MULTIMATE 229 
$3) Wordpertect 41 25, 


PFS Protassionel Senes 


800-843-4302 


207 Greedwey, Suite 61S, NY, NY 10007 
VISA, MC Accapted COD edd 2% Carporete 
PD edd 3% Minimum PO $500 Pncas 
subject to chenge Return euthorizetion 
requerad tor datactve marchandiae All 
raturned non-dalactve merchandise subject 
lo 20% restocking charge 
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$25 if you submit it on a disk. If you send a 
disk, please include a printout to ensure 
against damage. Mail your contributions 
to User-to-User, PC Magazine, One Park 
Avenue, New York, NY 10016. GE 













Value Line’s new software: 


kor the 


complete 
Investor ee eae 


meet. You push a button. VALUE/SCREEN 
























Don’ t let un-integrated Plus instantly screens its entire database and 
investment software provides full reports on all the stocks that 
break you up. Try meet your criteria, however demanding. 

VALUE/SCREEN Plus. 
Ir seamlessly joins Bi th ev Portfolio Management 
the three critical = : 
; You enter stock ownership information 
snvestment management and combine it with Value Line's invest- 
Junctions. ment data and projections. You push a button. 


VALUE/SCREEN Pius stores the portfolios and 
gives you formatted or customized reports up to | 
an amazing 230 columns wide. 

Simply awesome. ; 
—TIM. Oem ai 
Spreadsheet Files 

You select the stocks and data you want to 
analyze in your spreadsheet software, such as 
Lotus 1-2-3, Symphony or Multiplan. You push 
a button. VALUE/SCREEN Piss instantly puts 
itin the popular DIF spreadsheet data format. 


$39 Trial 

If you act right now we’ll send you the complete 
software package—which regularly sells for $95— 
foronly $39, What's more, we'll include 2 monthly 
data disks worth $29 each, absolutely free. And 
there are no timesharing charges, since up-to- 
date data is mailed to you regularly on disk. 


eee ee ee ey 
D Ihave an 168M compatible, 256K, and want to take the $39 
two-month trial. 


Amazingly complete. 
—B.A.L. 









A quantum leap forward. 
—JAH., Jn 


A valuable, easy-to-use, 
foolproof tool. —C.R.R. 





Well done and very 
useful, —R.S.E. 


Lotus 1-2-3, Symphony, and 
Multiplan are among the popular 
spreadsheets to which 
VALUE/SCREEN Pius can 

be linked. 


Oo ae send information on the CL] Apple || [1 Macintosh 


D Please bill my (circle one) 
Visa MasterCard American Express 


Account # ____________Exp. Dale 
Signalure 


qpName 


| Address 
\ City, State, Zip 





t 
{ 
t 
Uae My che check for $39 Is enclosed (NY residents, add sales tax) 
' 
t 
4 
t 
4 


Purchase is non-retundabla and non-assignable. 


ie 
of 


Late 12.8 a Siena ed 800-654-0508 \ 
trademarks of Lotus Development Corp. Multiplan is a registered trademark of Microsoft, Inc. t Value Line Software 
VALUEISCREEN ts a regstered rrademart of Value Lane, Inc. H 711 Third Avenue, NY 10017 
! Dept. 61GB09 
t 
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A thousand ways to 
draw applause. 









Even at your most eloquent, 
when youre at the podium, 
it doesnt hurt to have 
the help of the dazzling 
Microsoft® Chart 2.0. 

Until you've worked with Chart, you wont 
imagine the talents that lurk within your PC. 
And how easily you can unlock them to 


create the kaleidoscope of 


full blown, full color 
graphics only Chart 
can produce. 
ly Chart gives 


you the freedom to do 
all the custom work you want. Because it 
gives you all the tools you need to persuade 
your audience and illustrate your point. 
like line, bar, area, pie, column, 
high-low and scatter charts. (Up to 16 to 


a page-) 

Choose from 177 colors. Create legends. 
Do overlays. Add text anywhere, in 
countless type styles. Move, size, shift. 

e works, 

Chart only gets better. 
Because only Chart 2.0 
links directly with 





Chart runs on [BM® PCs and compatibles And supports 
IBM EGA and other graphic cards, as well as the lavest output 
devices from Polaroid, Hewlett Packard, IBM and others 








As well as 

Microsoft Multiplan?’ So when the numbers 
change, the charts change. Automatically. It 
works wonders with VisiCalc? dBASE Il? 
R:BASE 5000” and lots of others. 

Choose alpen style that's 
custom-tailored to your audience. Get re- 
markable 35mm slides. Or create overheads. 
Or crank out winning reports with all leading 
printers, laser printers and color plotters. 

Check out new Microsoft Chart. You'll get 
boardroom quality graphics, every time. 
Without the intramural, 11th hour anxieties. 

And without the career-threatening bills, 

So next time, before you get 
your hands on the podium, first 
get your hands on Chart. 

Microsoft*Chart. 
The High Performance Software. 


name of your nearest Microsoft dealer or 
to upgrade to Chart 2.0, call (800) 426-9400. 

In Washington State and Alaska, (206) 88: 

In Canada, call (416) 673-7638. 
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Accessing 64 palette colors with an EGA and Enhanced Color Display; discovering how 8-, 
16-, and 32-bit chips address memory; and aiding color and monochrome board coexistence. 


64 COLORS IN BASIC 
I've recently been using QuickBASIC 2.0 


with my PC. which has an Enhanced | 


Graphics Adapter (EGA) board. Accord- 
ing to the QuickKBASIC documentation, I 
should be able to select 16 colors from a to- 
tal of 64 when using SCREEN 9. I have 
found no reference to how it is possihle to 
access any of the other 48 colors. How can 


| Ido this? 


Nathan Janco 
Tulsa. Oklahoma 


What vou waat is the PALETTE statement, 
The PALETTE statement allows you to 
map any of the normal 16 attribute codes 


, into any of the 64 colors that are available | 


on the EGA when anached to an Eahanced 


' Color Display (or compatible) and ria 
nag ina video mode that uses 350 scan 





lines. (The 64 colors are not available on 


| the older Color Display, or when using 


video modes that use 200 scan lines.) 

The PALTEST.BAS program shown iu 
Figure f runs under both BASICA 3.2 and 
QuickBASIC 2.0. tt draws a large block 
using attribute code 1 (normally hlue), 
naps that into palette color 0 (black), and 
waits for you to press a key. Pressing any 
key increments the palette color, so you 
can step through the 64 possible palette 
colors, Ctrl-Break exits. If you run this 
program under BASICA 3.2, you'll want 
to execute CLS and PALETTE statements 
after you exit the program to return things 
to normal, 

Uf many of the colors seem to look indis- 
tinguishable when you run PALTEST, vou 
may want to adjust the brighmess and con- 


| trast of vour monitor. The colors look most 








DEFINT A-Z 
CLS 
COLOR 1 
FOR ROW = 5 TO 26 
LOCATE ROW,5 
PRINT STRINGS$(70,219) 
NEXT ROW 
COLOR 7 
WHILE (1) 
FOR PALCOLOR = 6 TO 63 
PALETTE 1, PALCOLOR 
LOCATE 2,18 


PRINT “Color value";PALCOLOR;"or octal "“)OCTS$(PALCOLOR);* *° 
WHILE (LEN(INKEYS) = 6) : WEND 


NEXT PALCOLOR 
WEND 





Figure 1: PALTEST.BAS. a fast and simple [6-line program, allows you to page through the 64 
possible EGA colors when using an EGA board aud au Enhanced Color Displays. This little routine 


rans under BASICA 3.2 or QuickBASIC 2.0. 


distinet at a brightness level higher than 
what youll probubly find comfortable for 
normal work, 

You'll notice that this prograin does not 
change the video mode and just uses the 
default SCREEN 0. The tables ou pages 
385 und 448-449 of the QuickBASIC 2.0 
manual are somewhat inaccurate. If your 
EGA is anached to an Enhanced Color 
Display, you can use the 64 colors with ei- 
ther SCREEN 0 or SCREEN 9. In the other 
color inodes (SCREEN 1, SCREEN 2, 
SCREEN 7, and SCREEN 8), you can map 
any of the available attributes to any of 16 
paleue colors. For instance, in SCREEN 2 
(normally 640 by 200 black and white) you 
can set the background and foreground 
colors to any of 16 colors. 

It's usually not possible to display more 
thau 16 colors at once. This is rather frus- 
trating if you're trying to compare the cal- 


| ors. However, you may waat to trv out the 
| EGAPALET.COM program from iny Pro- | 


grammning/Utilities cohuan on the EGA | 
("Exploring the EGA, Part 1,’* PC Maga- | 
zine, Volume 5 Nunber 14), 0's a sraall 
program that uses soine insane assembly 
language code to actually show all 64 cal- 
ors ow the display at once. The technique 
would not be suitable for aormal pro- 
grams. 


MICROPROCESSOR ADDRESSING 
[ have a question about the maximum 
amount of memory acomputer can aceess. 
I know that computers based on the Intel 
8080 and Zilog Z-80 chips can aceess 64K 
bytes. The fact that these are 8-bit miero- 
processors but ean access 65,536 (2 to the 
16th power) bytes leads me to believe that 
a microprocessor can use double the num- 
ber of data bits for addressing. 

Based on this, it seems to me that a 16- 
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PROTECT 
YOUR COPIES 


Moke your collection of PC Magazine 

o hondsome oddition to your office or 

home—and protect and arganize your 
copies for easy reference! 


PC Magazine Binders and Cases ore 
made of durable, luxury-look leother- 
ette over quality binder board. Custom 
designed e PC Magazine, every 
order receives FREE tronsfer foil to 
mork dotes ond volume numbers. 


FOR FAST SERVICE CALL 


TOLL-FREE 1-800-972-5858 


MAGAZINE BINDERS 


Store your copies for 
individual reference. $795 
reel sai for eee 95; eh for $39.95. 


1 rine + Philadelphia, PA 19134 
Please send [1 Binders [] Cases Quontity 


| Poymentencosed$____—_.* Add $1 pe 
binder for postage & handling. (Outside ss el $2.50 
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Exp. Date. 
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bit microprocessor like the Intel 8088 or 
80286 can use 32 bits of memory for ad- 
dressing 4 gigabytes, and a 32-bit chip like 


the Motorola 68000 or Intel 80386 can use | 
64 bits for addressing 2 bytes of memo- | 


ry. But this is not so. Why do I never see 
numbers this high? 
Henry H. Hartley 
Juneau, Alaska 


Every microprocessor has a particular 
register size used for storing data within 
the chip. This register size is 8 bits (a byte) 
for the 8080 and Z-80; 16 bits (commonly 
called a word) for the 8088, 8086, and 
80286; and 32 bits (commonly called a 
long word or double word) for the 80386. 
Often the chips can divide these larger reg- 
isters into several smaller registers as 
well. 

The microprocessor must include an 
“‘arithmetic logic unit’ to perform arith- 
metic and logical operations on this data. 
Jt must be able to do such things as addi- 
tion and subtraction, logical ANDs and 
ORs, bit shifts, and negation. For speed, 
the arithmetic logic unit must be able to 
operate on the whole register at once. 

The microprocessor must also generate 
an address for accessing data from memo- 


|_ry. Often the microprocessor must perform 
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arithmetic operations on the address. For 


instance, when accessing machine code | 


instructions from memory for execution, 
the microprocessor must be able to incre- 
ment the address to the next instruction. 
When the microprocessor calculates an ef- 
Jective address for accessing data from 
memory, it must often add several regis- 
ters together. 

Itis most convenient if the microproces- 
sor uses the same arithmetic logic unit for 
operating on both data and addresses. 
This implies that it is easiest to design a mi- 
croprocessor that uses exactly the same 
number of data bits and address bits, not, 
as you suggest, twice as many bits for ad- 
dress as for data. 

The old 8-bit 8080 microprocessor chip 
would have been a simpler chip if it used 
only 8 bits for addressing. But that would 
have addressed only 256 bytes (2 to the 8th 
power). Instead, the 8080 sticks 2 bytes to- 
gether to form an address. If you take a 
close look at the 8080 instruction set, 





| upon Z-80 architecture by adding some 


arithmetic manipulation on the address | 
when accessing data in memory. The ad- 
dress has to be in registers BC, DE, HL, or 
immediately following the instruction. The 
8080 has minimal 16-bit arithmetic capa- 
bilities. Zilog engineers were able to build 








16-bit operations. They even added an in- 
dexed address, where the address is the 
sum of the 16-bit IX or IY registers and an 
&-bit number. 

Now we come to the Intel 8086 and 
8088 chips, and things get more complex. 
Both these microprocessors are internally 
16-bit chips. (Externally, the 8088 used in 
the PC and XT accesses memory in bytes.) 
All the instructions use either 8 bits or 16 
bits, although there is some use of 32 bits 
(two registers together) for multiply and 
divide. 

The easiest addressing space for these 
microprocessors would have been 64K 
(2!°), But following the 8080, that would 
have been disappointing. So instead, these 
chips calculate a physical address by add- 
ing a 16-bit offset register to a 16-bit seg- 
ment register that has been shifted left 4 
bits. The result is a 20-bit address for ac- 
cessing I megabyte. That's what the PC 
and XT can do. But the chip is really only 
working with 16 bits for both data and the 
address. Aside from generating the 20-bit 
address, it does not really do any 20-bit 


| calculations. 





you'll find that the chip does not do any | 


With the 80286, things get even more 
complex. In real mode, the 80286 works 
the same as the 8086 and 8088. In protect- 
ed mode, however, the segment registers 
are ‘'selectors’’ for accessing a 24-bit 
“base address”’ from memory. The chip 
then adds this to the 16-bit offset address. 
This gives a 24-bit address that can access 
16 megabytes of memory. This is the 
amount of physical memory the 80286 will 
address with the new version of DOS ex- 
pected from Microsoft later this year. (The 
new version of DOS is also expected to 
support virtual memory, but that’s a whole 
other topic.) 

The 80386 is a full-fledged 32-bit mi- 
croprocessor. It stores data in 32-bit regis- 
ters, and it can do full 32-bit arithmetic. It 
uses a 32-bit address that can directly ac- 
cess 4 gigabytes (4 billion bytes) of memo- 
ry. Like the 80286 in protected mode, the | 
80386 uses a selector to reference a base | 
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© 6 MHz/10 MHz Operation ® Nationwide one-year limited 


¢ 512K RAM Expandable to 1MB warranty serviced by TRW 
* Also runs Xenix, Unix, Pick, 
Autocad and Network Systems + OPTIONS 
« Systems are fully tested and S EGA manborlSlEGA card: S608, 
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4 Mee ae © 360K floppy***°****""°**$ 99 
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© 1.2MB floppy disk dnve © Muititunction 0-1.5MB fms $219 
* Hard disk and floppy disk CHIPS ' 
controller © 64K/256K RAM Set*****: 
* AT style "$10/90 


keyboard 
* Battery backup clock/calendar 
* ROM BIOS 
® Complete documentation 
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class ‘B'’ approved * One year warranty 
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Terma: Orders shipped same day on all 
stocked products. We accept Visa, Master- 
Card, 3% extra on Amex, wire transfers, 
qualified PO's and C.0.D's. All products 
quaranteed to be the tatest version available 
‘Only factory sealed and fully warranteed pro- 
ducts stocked. PC American extends 8 year 


limited manutacturer’s warranty to be free 
from defects in materials and workmanship, 


be shipped prepaid ‘and ‘insured, and must 
bear a (MRA) number on the shipping label 
Prices are subject to change. 
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address that it adds to an offset address, 
but the base address and offset address are 
both 32 bits. The only time tle 80386 ases 
64 bits is when doing double-word inulti- | 
plies and divides. 


PRODUCTIVITY 


So, finally, with the 80386 we have an 
Intel microprocessor that asex the same 
auanber of bits for botlt data aud address- 
ex, Lt alxo lielps dat the data size and ad- 


| dress size are both coinfortably large. 















Now there is a software eae ba 
handles copying files between 
PC and Lap-Top -SIMPLY. No clumsy 
setups, no long strings of commands, no 
modems, no external drives to buy. Just 
connect the serial ports, run Direc-Link on both 
machines, select the files to be copied, and go! 

First, Direc-Link displays a complete tree diagram of 
the directories of each PC. Point to a directory and tag the files you want to send, 
then select where you want to send them — hard disk or floppy. You can tag any 
number of files from a directory — using a variety of tagging commands. The 

; received files are faithiul COPIES, 
including the original creation date and 
time, without the extra characters some 
modem programs add! 

YourFILES are copied fast, over 
10,000 characters per/sec (115,200 baud), 
and you can control the whole process from 
either keyboard. Direc-Link requires a mini- 
mum of keystrokes — simply point and 
shoot. If you have files that you send back 
and forth regularly, you can store the entire sequence in command files that 
execute with a single keystroke. The program comes with both 312" and 54” disks 
so you can install Direc-Link on your PC, your 
laptop, your portable, or any PC compatible. 

Now you're ready to copy any number of files 
BETWEEN PC’ °§ and lap-tops! You can 
customize Direc-Link for color or monochrome 
displays, and change the communications 
parameters. Cable wiring diagrams are included 
and you can order cables directly from us. The 
Direc-Link program only costs $59.50* and the 
Cable Set costs just $32.50". Add $5.00 for 








shipping and handling. . 
MICRO NoT copy pRotecten! 4 wa 
To order call 213-377-1640 ——_ 
7 Company (est. 1967) =@ 


alec inquiries trvited 


4 Santa Bella Road, Rolling Hillis Estates, CA 90274 Catena teitients add sales tax 


System Requirements tBM PC. XT AT or compatible. serial port, DOS 2 6 or iater and 80 column dispiay Requires lees than 64K RAM 
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USING TWO DISPLAYS 
Thave both a monochrome and a color dis- 
play attached to my PC. The system boots 
on the monochrome display. However, I 
have not been able to get both monitors to | 
display text information simultaneously. | 
Moreover, many of my graphics programs 
will not work when the monochrome 
board is installed. Some graphics pro- 
grams that boot from their own diskettes 
work, but most others do not. How can I 
use the color display without removing the 
monochrome board? Is there an extemal 
switch or a resident program I can use? 
William A. Parker 
Manchester, New Hampshire 


Two video adapter boards—a Color! 
Graphics (or Enhanced Graphics) and an 
IBM Monochrome (or compatible) Adapt- 
er—can coexist qaite well on PCs. If the 
color board is a Color/Grapliics Adapter, 
the systein board switches mast be set for a 
mouochrome, on which the system will 
boot. If the color board isan EGA, you can 
set the EGA switches so the system boots 
on either the color or monochrome. 

Yoa canuot ase the two displays simul- 
taneously to display the same program 
output, but you can very easily switch be- 
tweeu the displays. It's not au external 
switch. If's not a patch to COMMAND 
.COM. It's not something you have to do 
in DEBUG, It’s not a resident program. 
It's a fally-documented DOS command 
called MODE. To switch to the color from 
the inonochrome, execute 


MODE CO8@ 


Now you should be able to run all yoar 
graphics programs without problems. To 
switch back to the monochrote, execate 


MODE MONO 


Some programs—imost notably Lotas's 
1-2-3—can be installed to ase both dis- 
plays; \-2-3 will display worksheets on the 
monochrome and graphs on the color 
monitor. Many programmers ase a second 
display for debagging. Microsoft’ s recent 
CodeView debugger, for instance, lets a 
prograin ran on the carrent display and 
shows the CodeView screen on the other 
display. 

However, most programs that ase 
graphics require that the program be exe- 
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LOGITECH 
C7MOUSE 


$99 


To sum up my feelings about this mouse 
and menu generating system: this is the one 
J want.” Phil Wiswell 

PC Magazine, Jan 27, 1987 


AtLOGITECH we've spent years perfecting 
our high-quality mouse hardware and software. 
And every LOGITECH Mouse reflects the engi- 
neering we've devoted to it. 

MAXIMUM COMPATIBILITY 

The programmable LOGITECH Mouse 
works with virtually ALL hardware and application 
software. 

BEST MOUSE TECHNOLOGY 

The opto-mechanical LOGITECH Mouse 
offers the best of all worlds. Mechanical tracking 
(a ball) and optical decoding (precise, reliahle 
optical encoders), Every major computer manufac- 
turer, including Apple, IBM and DEC, has chosen 
opto-mechanical mouse technology. LOGITECH 
offers the only opto-mechanical mouse on the 
retail market. 

BEST MOUSE FOR GRAPHICS & CAD 

High (200 dot per inch) resolution, precise 
tracking, and a 3-button design are essential for 
graphics and CAD. 

BEST MOUSE FOR DESKTOP 
PUBLISHING 

Ergonomic styling is a must for all mouse- 
intensive desktop publishing applications. High 
resolution is essential for high-resolution screens. 
BEST MOUSE FOR SPREADSHEETS & 
WORD PROCESSING 

The smooth-tracking LOGITECH mouse is a 
productivity tool for all types of data entry and 
editing. We've even created a special mouse inter- 
face for 1-2-3 which makes I-2-3 users up to 30% 
more productive! 


BEST MOUSE SOFTWARE 


‘Logitech’ Plus Package adds an excellent 
menu builder (with useful examples), a fast 
windowing text editor, and an outstanding 
Lotus 1-2-3 interface.” Ezra Shapiro 

Byte 


Our Plus Software also includes our Microsoft- 
compatihle drivers, and CLICK which sets the 
mouse automatically for any application. 


= es 


OPTO-MECHANICAL TECHNOLOGY 


BEST DEALS 
We offer either our C7 or Bus mouse. with Plus 

software, packaged with some of the most exciting 

applications on the market, at very exciting prices. 

LOGIPAINT Special Offer! $149 
The LOGITECH Mouse with PC Paintbrush 
is the most advanced paint set available for the 
PC. It offers 11 type fonts,a pallet of 16 colors, 
and the ability to import and embellish files 
from other applications. 

LOGICADD $i89 
The LOGITECH Mouse packaged with 
Generic CADD and Dot Plot turns your PC 
into acomplete CADD workstation. Generic 
CADD offers the features and performance 
of high priced CADD at an unbelievably low 
price. DotPlot is the add on utility that enahles 
you to produce crisp, high resolution drawings 
from your dot matrix printer. 

LOGIPAINT-&-DRAW $219 
The LOGITECH Mouse packaged with 
LOGIPAINT and LOGICADD. Together they 
are the complete graphics toolkit for com- 
bining freehand and technical drawings. 


LOGITECH BUS MOUSE 
$149 with LogiPaint 

100% Microsoft Bus Mouse Compatible! 

It has all the features of the LOGITECH 
C7 MOUSE, plus it leaves the serial port 
on your computer free for other peripherals. 
{t comes standard with ourtop-of-thesine 
Plus Software and 
LogiPaint. 





Lotus and 1-2-3 are trademarks of Lotus Development Corp Genene 
CADD na trademark of Gonenc Software.lec PC Paratbrysh is 
femetered trademark cf ZSolt Corp 





’ I want the opto-mechanical 
YES! LOGITECH Mouse! 
J LOGITECH C7 Mouse w/Drivers $99 
J LOGITECH C7 Mouse 
w/Plus Software SHI9 
LOGITECH BUS Mouse 
w/Plus Software and LogiPaint $149 
Additional Software 
{with C7 and Plus or Bus Mouse and Plus.) 


3 LOGIPAINT $149 
LOGICADD SI89 
LOGIPAINT-&-DR AW $219 

Add $6.50 for shipping and handling. Culif.resdents 

add applicable sales tax. Prices valid in U.S. only 

Total Enclosed $_ 


Day Money-Back Guarantee/3-Year Warranty 
To place a credit card order call our 
special toll-free number: 

Call toll-free in California: 


800-552-8885 


VISA © MasterCard 0 Check Enclosed 


Card Number ~ Expiration Date 
Signature — 
Name a 
Addre ~ —— 
City a State 
Zip ~ ” Phone 


DEALER INQUIRIES WELCOME 


M4 LOGITECH 


LOGITECH. Inc. 
805 Veterans Blvd. Redwood City, CA 94063 
Tel: 4t5-365-9852 
In Europe: 
LOGITECH SA, Switzerland 
Tel: 41-21-879656 © Telex 458 217 Tech Ch 
In Italy: 
Tel: 41-2 t-879656 


CIRCLE 182 ON READER SERVICE CARD 


SELECT: Automenu™ 


It’s the industry standard for 
a menu system. 


There's no easter, faster or more 
flexible menu system availabie for 
your PC than Automenu™ from Magee 
Enterprises. No wonder so many 
organizations are selecting it as their 
standard menu facility. 

Automenu™ is written in assembler, 
eo you or the usere you support can. 
move instantly from one application to 
another without using DOS commands. 

Automenu™ is more comprehensive 


than any other menu syetem — you can 


set up a8 Many menus, with as many 


featuree and options, as you want. It’e 
powerful too, with such facilities as 


automatic execution of commands and 
routines at preset times. 
a complete registered copy or $10 for a 
ehareware starter kit. Call or 
Antomenu"™- the first menu (se) 
system and still the best. 
coi Pee Peaeee Industrial peel 
Goong 1a 30092-3 
piven 446-6611/ fnouserve) 70167-2200 
404-446-6650 


All of this at a very affordable $50 for 
write to place your order now. 
us MAGEE ENTERPRISES 
Ml FAX 404-446-7434/BBS 


© Copynoht 1983 1985 1986 1987 Magee Enternneas Al Fights Reserved Automienu™ and Magee Enlorpnses logo are trademarks of Magee Enterprises. 
CIRCLE 332 ON READER SERVICE CARD 


Custom forms. Easy. 


* Includes normal handling and eee 
Add $5 for foreign, COD, and POs. 
Speciat offer expires June 1, 1987 


Requirements IBM PC with 320 KB and DOS 2.0 or higher 
a graphics board FormWorx ss a trademark of Anabytx Intern 








ies in or without 


jabonal, Inc. 


CIRCLE 174 ON READER SERVICE CARD 


= PCTUTOR | 


cuted when the color display is active. 
Programs generally determine whether 
they are running on a monochrome or col- 
or display by making a BIOS Equipment 
Check call or by getting the current video 
mode. Neither of these methods gives any 
hint that another display is attached to the 


system, so the programs have to assume — 


that your current display is your only dis- 
play. If the current display is a mono- 
chrome, they won't run. 

If regular programs cannot determine 
that another display is present in the sys- 
tem, how can MODE do it? Very awk- 
wardly. MODE checks for a second video 
board by actually accessing the physical 
display memory. If it finds something 
there, it then changes the Equipment 
Check byte (something you wouldn't want 
an applications program to do) to fool the 
BIOS when MODE calls it to switch to the 
video mode of the other display. 

If you generally use the monochrome 
display for most PC work, you can set up 
some batch files for running graphics soft- 
ware. For instance, if you had a graphics 
program called GRAFPROG.EXE, you 
could make a batch file called GP .BAT: 


MODE COos¢ 
GRAFPROG 
MODE MONO 


This switches to the color display, runs 
GRAFPROG, and then switches back to 
the monochrome. 

You might also be interested in John 
Dickinson's DOORS program (‘‘Try a 
Door, Not a Window,’’ PC Magazine, 
Volume 4 Number 3). This is a resident 
program that allows you to switch between 
monitors from the keyboard using the Alt 
and Right Shift keys. Many programs 
won't work right if you try to switch dis- 
plays while they are running, but DOORS 
works just fine at the DOS command level. 
DOORS is also very handy for taking 
“‘snapshots’’ of your screen on the second 
monitor by triggering the Alt and Right 
Shift keys twice in succession. 


ASK THE PC TUTOR 
The PC Tutor solves practical problems 








(es explains points of general interest. To | 


see your questions answered here, drop a 
| tine to PC Tutor, PC Magazine, One Park 
Avenue, New York, NY 10016. Pt 








PC Magazines Direct Marketing 
7 For PC Product 
Connection inservice” 
For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 

through direct marketing channels 
_ during the past year." 


You buy direct because it’s con- 
venient, because you know 
exactly what you want and 
don’t need any 
hand-holding. 














TAPE BACKUP 
20Mb int .... 
40Mb int 


TAXAN 760 EGA 
+ TAXAN 560 
AutoSwitch 


TAXAN MULTI VISION 
770 + TAXAN 557 
Gold Card 


HARD ORIVE KITS 
20Mb (XT) 


MITSUBISHI 


1410 EGA 
1430 EGA 


NEC MULTISYNC 


+ NEC GB-1 ....... 
+ Vega Deluxe 


AT HARD DRIVES } 
s+2 499 


SONY REMOTE TV 13° & 
COLOR MONITOR 


1311CR 


HARO ORIVE CAROS 


HERCULES 


Color Card .. 
Graphics Plus 


EVEREX MODEMS 


1200 Int w/sw ....... 
2400 int w/sw .. 


x NEW LOWER PRICES x COMPARE & SAVE x 


| PRINTERS =| RIVES MONITORS DISPLAY CARDS 


ALPS Cofor Printers 

ALQ 218 ... 

ALQ 224 . 

ALQ 318 . 

ALQ 324... 

P2000 Ser & Per w/Tractor .... 
P2100 S & P w/Trector 
P2418S & Pw/Tractor .. 
P2424 S & P w/Trector 
BROTHER LQ & dot printers CALL 
CITIZEN 1200 . 189 
MSP 10 : 
MSP 15 

MSP 20 

MSP 25 

Premiere 

Tribute 224 . ' 
Sheet Feed MSP 10/15/20/25 . 
Sheet Feed Premiere 35 
DICONIX 150 InkJet Porteble 
Perellel .. a 
Serial . 


EPSON P 


P6 - 
cPe Color: Per . 
P7 - Per 
CP7 Color - Per .. 
Bi-Di Trector for PS 
Uni-Di Tractor for P2/P6 
Bi-Di Tractor for P2/P6 ... 
Uni-Di Tractor for P3/P7 
Bi-Di Tractor for P3/P7 

Di Tractor for P5 ... 

al Sheet Feeder for P5 ... 
Cul Sheet Feeder for P2/P6 ... 
Cut Sheet Feeder tor P3/P7 ... 
OKIDATA 192 PLUS 
193 PLUS 


Tractors lor ebove ..... 
Cut Sheet Feeds for ebov 
PANASONIC 10801 ..... 
1091 t 


1592 
1595 


TOSHI 


New 351 P/S Model Il. 

351 P/S Color 

Uni-Di Tractor. 321/341/351 ... 
Bi-DI Tractor 341/351 .... 5 
Cut Sheet Feed: 321 ... 

Cut Sheet Feed: 341/351 . 


eLimited Time Offers 


KENSINGTON Printer Stend 
With Printer .. 


OKIDATA Laserline 6 .. 

Intertace Modules .... 

LASER CONNECTION 

PS Jet Printer (Ser) 

PS Jet (Adds Post Script) | 
QUADRAM 

NEW QUADLASER-LS1101 .. 3399 


» All Drives Shown Are Interne! « 


FUJITSU Floppy Drives 

360k 4 Ht Floppy (PC/XT) .... 
With Grey tece plele (AT) 
TEAC Floppy Drives 

360k 4 Ht (PC/XT) 

With Grey Fece Plate (AT) 
1.2Mb %Ht (AT) 


ASI Herd Drive on Cord 
20 Mb Hendy Cerd .. 

30 Mb Hendy Cerd .. 
FUJI Herd Drives 

20 Mb Int % Ht w/cont 

30 Mb Int % Ht w/cont 
30 Mb Int %Ht (AT) . 
Compag Kits (Specify 
MINISCRIBE Herd Drives 
20 Mb tnt 4% Ht w/Ccont 
30 Mb int % Ht w/Cont 
40 Mb int Full Ht (AT) 

70 Mb Int Full Ht (AT) . 
Compag Kits (Specify M 
PLUS Herd Drive on Cerd 


xLimited Time Offers 
20 Mb HerdCerd 
286 Upgrede Kil 
PRIAM 
40 Mb Int w/Cont (PC/XT) ... 11 
40 Mb Int (AT) 
60 Mb Int w/Cont (PC/XT) 
60 Mb Int (AT) .. 1299 
Compaq Kits {Specify Model) CALL 
SEAGATE Herd Drives 
20 Mb In! % HI w/Cont ....... 
30 Mb Int % Hi w/Cont 
30 Mb Full Ht (AT) .... 
40 Mb Full Ht (AT) .. 
40 Mb Halt Ht (AT) . 
60 Mb Full Ht (AT) 


) . 999 
Compag Kits (Specify Model) GALL 


BACKUP 


ALLOY Tape Backup 
20/25 Mb for PC/XT or AT .... 
40 Mb for PC/XT of AT 
EVEREX Tape Beckup 

20 Mb Int Ext 

6O Mb IntExt ..........68 


IRWIN Tape Beckup 
20 Mb Ini for XTor AT ....... 
40 Mb Ini for XTor AT... 499 


64k RAM set of 9 

256k RAM Set of 9 

8087-3 PC/XT § Mhz 

8087-2 PC/XT 6 Mhz 

80287-3 AT 6 Mhz . 

80287-6 AT 6 Mhz 

0287-10 AT 10 Mhz 

Inboerd 386/AT Coprocessor CALL 


AMDEK 310A Amber ... 

410 Amber/Green/White 

MDS Genius VHR Full Pg Displey 
w/Controlier . 1299 
MITSUBISHI XC-1409 . 

XC-1410 EGA .. on 

XC-1430 EGA . 

AUM-1371 Diemond Scan “GALL 
NEC MultiSync 

With ATI EGA Wonder 

With NEC GB-1 

With Qued EGA ProSync . 

With Vege Deluxe 

SONY TV/Monitor 1311CR .... 
Multiscan 1302 c 


TAXAN 635 (640400) 
With Taxan Graphics 555SP . 569 
650 (720x400) 
With 557 Gotd Cerd . 
760 (640x350) 14° 
With 560 Aulo Seiten : 
770 Multivision . SCG 
Wilh 557 Gold 
840 (720x400) t6" .... 
With 557 Gold Cerd . 
With Sigme 400 . 
New 860 EGA 16”. 


THOMPSON Color/Green os ee 
MULT UNE DON 


AST Sixpack Plus w/64k 
Sixpack Premium w/256k ..... 
Advantage AT w/126k (64k) ... 
Adventage AT w/512k(256) ... 
INTEL 
Above Boerd PC 64k 
Above Boerd PS 64k... 
Above Boerd AT 128k .. 
Above Boerd eS/ar 128k 
Inboerd 386/AT 
ORCHID 
TinyTurbo 286 
PCturbo 286e w/1Mb 

Jet 366 


EVEREX Internal 4 Cerd 

12008 w/softwere 

24008 w/software 

HAYES 12008 w/smartcom I ag 
1200 Ext ........0006 eoececees 
24008 w/smartcom Il. : 


POUCY: Min order $100. Prices & availatuity subject to change. Supping charges vary Benk 
check advance payment orders shipped mmediatly. personal/company checks take 2/3 weeks to 
clear Nosurcharge for COD. Orecover. MC & Visa Add 3% for Amex COD requires cash or cashier 
check No showroom demos or walkm sales. Call for open acct PO requirements & special prices: 
All sales final Refused stwpments subject lo 20% charge (Min $50} Not responsible for 


compatability 


FOR ADVANCE PAYMENT OF PICKUP. PLEASE CALL FIRST FOR WORKORDER © 


12605 HOOVER STREET. GARDEN GROVE. GA 92641 


ATIUEGA Wonder 
HEACULES Color Card 
Graphics Cerd Plus. 
New InColor ... 

NEC Multisync Gi 


QUADRAM 

QuedEGA ProSync .. Bo 
STB Chauffer HT ... . 99 
TAXAN SS5SSP Color . 169 
557 Gold Cerd- EGA . . 299 
TAXAN 560 AutoSwitch - Same as 
Peradise AutoSwitch .. .. 279 
VIDEQ-7 Vege Delux . 


(BM PC Original Keyboerd ... 


KEVTRONMIC 5151 Deluxe .... 
5153 w/Touch Pad 
(MSI Qptimouse w/Or. Hallo tl 109 
LOGITECH Logimouse 
MICROSOFT Mouse Includes 
Peintbrush & Show Pertner 
Seriel Version ... 
Bus Version 
MOUSE SYSTEMS 
PC Mouse (ser) w/Or Hallo tl. 109 
With PC Peint+ 
With PC Paeint+ & Reedy 
PC Mouse Bus + w/PC Paint+ . 119 
SUMMAGRAPHICS 
Summe Mouse w/Ped ......... 85 
TORRINGTON Manager Mouse 89 


With Keylree & Telepeint .... 129 
Msnager Mouse - Cordiess__..._ 159 


COMPUTER ACCESSORIES 
P2 Power Diractor .. 

P15 Power Director . 
DATASHIELD 

125 Power Center .. 

150 Power Center 

300 Wetts Backup 

350 Turbo Beckup 

500 Wetts Backup 

800 Watts Backup .. 
KENSINGTON 
Masterpiece ..... tee 
Mesterpiace Plus ... 
NEW Masterpiece Remote 
MINUTEMAN 

250 Watts Beckup .. 

300 Wetts Backup 

500 Wetts Beckup 

1000 Wetts Backup . 


Cenon FaxPhone .. 
ATAT 35100 . 
Sherp 200... 

Sharp 600... 

New Sherp 620 
FAX Paper ... 


NOS 


COO DISCOVER MC VISA 


samMERICAN EXPRESS ACO 3%. EXPRESS ACO 3%. 


714-897-2100 


PLEASE REFER TO AD # PC 7e2 








California Digital 


COLOR GRAPHICS 
TERMINAL | 


FOUR PEN = aoa 759 y 
COLOR PLOTT _ ~ —= 
Tien ielaionsititiete wide | OO GilatiaGter The Lew Stole, 7107 col agree trl 


The terminal offers a palette ol 4,096 colors arasolution of 640 
bi Rrereie ode per ea smounee rei Daisy Wheel Printer Pas00 ciel on-a) inch coe ate Deere ee 
Sanarengy Haste These Fuytsu Oaisy Max 630 manufactured for Motorolas | standard ae eae ot tension, 2 i. Nepean Sh glaalt ea lade 


Computer Division Tha pu of wal and Fu 
was lorcedto are The 7107 is the ideal terminal & CAM applications. 


















Entarpements or through 

travels Jour inches per second wih 004" pen resohaion Standard pens ars 

‘availabie in an assoriment of 32 different colors and widths = 
The ideal plotter for architecture CAD engineering or graphic design At $505 2 4 
wee a: eh AtiGs ha Seucali oman nineties Capabla of undersc 










Manual TerurVGabie’ chews of plotter ustities along wi plo ; a, a Omni-Reader... the firs! optical 
me SLEPT TOR AVANTE: Factory Suggested price of t! x 830 w 2495. while | character reader designed and 
Pacued @ Houston instruments @ Roland supplies la: Info ry thi d speci priced for the smaii computer , 








Sweet P @ CalComp... please call for prices. only $759 Also avarlabta 


Bernoulli Box 
oe een x 
















“Manuscripts Contracts -Anicle 
Forms dnvaices 






—————s-— 
~_ Wad eackanc 


[a5 LASER JET! 


= 49895 


Now Irom Hewlett Packard the hod carretera Series 1) Mora features than the 
LaserJet Dut at auch lower price 






ng informa 
Bon between Incompatible systems 





Uses @ standard 5-252 serial port heateup 
to intertace eaiaiy mith yeur computer 










Standard on the Sones 11 « Be Koo memory expandable to 4 Megabytes, Spee com corestie steeyiorn hlets you transfer mi ol information 
both senat and parafiel ports. List price $2495 Setbe Calta Dial po $1005 safely and ewittly tor iy oF backup Sorage Or ‘several software 
Memory upgrade type fonts and toner cartndges available brograms onto a: Cartridge lor easy switctung from one to another 





Other Laser Printers available: 





Retiable... ne Box has uicredible resistance to shock and vibrahon compietoly 
ahminatng the possihty of head crash 

grow at your own pace by adding inexpensive cartridges When 
‘security 14 essential don lock up your sysiom fust lock up the carindges: 
‘The Bernoulli Box deitvers preformance that often exceeds the best of hard disk 
speed and tha convenience of Roppy disks At these prices dont be caught 
wishing you had one after a loss of wreplacable cata 


Texas Instruments @ Okidata @ @ Ricoh 
Qume @ AST Research @ OMS @ x @ Canon 
Quadram @ Centronics @ CIE C.ttoh @ DataProducts 













10410 Meg. 
20420 














bapa ler 
— 10 Mog. Cartridge 
$ Wa have them again The Remex 480 was a 20 Meg. Cartridge 
‘Sell Dut two ago but we iocated an addi- 
tonal 10,000 units and are offering these 2/3 


height (6M/PC compatibis 360K/ Byte drives at 











only $35 each at quantity two 
by Natuibvan nl 4851 was probably he best 360 - $ 
ae’ See mem cor he a: agora 30 MEGABYTE 
—_—— jaam fers tha features of the IN 
Tho 
See: Ee ara MMonsT 
Cartan aoc eer leo avallabie: The Smarteam 1200 at only $139 





jocatod 
ta lquiciate stock making available 1000 ol these 


pig Ss US. Robotics ¢ 
DITSUBISHI AES 1 eeCR TE ste “3 33 cai 2400 Internal ‘4. 
MITSUBISHI 4853 99 er ; 3 om 















29 TPI. 99 95 92 
MITSUBISHI new 501 half ht. 129 119 109 
MITSUBISHI 504A AT comp. 189 159 155 
TEAC FDS55BVhalfheight 109 99 89 
TEAC FDSSFV 96 TPI, haitht. 119 109 105 FA 3 >, Minsheren Comirters far REC’ ® 
TEAC FDSSQF foriBMAT | 169 159 155 | = : XEOEC 1220 with feppy conor 229 
PANASONIC 455 Haif Height 109 99 89 [4,2 US Robotics Mi OTe 5150CX 



























PANASONIC 475 1.2 Meg-i96 119 115 109 percent Hayes ci a OMT! 5520 half card is 
Switching power supp iy 49 5 i ng A . OMT! 5527 ALL controlter 189 
Bual enclosure for 514" drives so - . . AOAPTEC 2070 ALL controlter 179 


359 | AOAPTEC 20108 199 
WESTERN DIDITAL WD/1002WxX2 = 119 
@ SCSI/SASI Winchester Controfiers @ 
XEBEC 1410A 9%” fost print 219 
WESTERN DIGITAL 1002-05E 8%" 269 
OMTi 201 118 











Sony sided ceive be : => | CONTADL DATA Ses 1t28 1778| insatation twit meme 10 
7 Lis fation manual 
Tha Oe Conlon rec neciee ne ee eee: dale | MAXTOR XT1140 140 Meg. 2596 2520 | Winchaster enclosure and supply 138 
will require MS/DOS'3 2to property operate nthe PC and cormpats TOSHIOA MKS6 70 M.30m6.1789 1729 | Daal 20/34 cable sot 25 
bar Hayas.s Universs uy TANOON 502 10M 419378 | Switchi 
ibles. The 53W ts semilar to the drive being used in the PC poriabie | Brofiathetcie Ae fi leg. jwiiching power supply a 












Sh First fi ds $3.00, h additional i 
Foreign orders: 4% shipping, excess wil be reed TOLL FREE ORDER LINE 
alifornia re: éales tax. @ COD’s di raged. 
Qpen accounts extended o stat supported edeational nati (800) 421 -5041 
Das end cormpentesiwith « stroy Dury street” rating. TECHNICAL & CALIFORNIA 
eS TeleFax 
oa 
CIRCLE 216 ON READER SERVICE CARD (213) 217-1951 (21 ) 21 7 0500 















sat (eprechaun power = (ower prices 


Who wants a mail-order clone? Get a quality 

computer made by a manufacturer with a name 

at the mail-order price. Standard equipment includes 

10 MHz — Norton Si rating 101 — 8 slots — Room 

for 1 full-height & 3 halfheight drives — 220-watt 

power supply — 1.2MB floppy with floppy/hard disk controller, “AT“style 


keyboard — 640K RAM (1024K $30 option) — 


MS-DOS 3.2, & GW-BASIC, IDIR, & 


complete documentation — Runs alt PC compatible software ‘our money-back 


Quarantee proves it), 


with Mono/Graphics card & Tilt/Swivel Mono Monitor....... 
with Shamrock EGA+ card & NEC mMultisync Monitor 


Drive Options: $T225 $259 


XZC = muttifun board 


IMB RAM 


1 MB RAM, Lotus:intel-Microsoft EMS 
compatible 

¢ Clockkaiendar, parallel and serial ports 

@ RAM disks protected by Ni-Cad battery 
and AC power supply 

© Pop-up windew print spooler software 

Auto configuration, No switches or jumpers 

© 2nd MB RAM on piggyback board, $169 

© Game Port Option $19 


Shamrock 
ega* card 


© 640x480 & 
752x410 on 
Multisync 
Monitors 

 Orivers for 


© ECA, OCA MDA, & Hercules Compatible 
Short Card, $25” tong 


OEM version De ie brand mfr. 
ver 200.000 sol 
« 2-year a 
2400 ace 
«Private Label >» 
VerSOnIOf: aE ‘ 
Micorn M3124H 
© 3001200/2400 
@ MNP level 4 error correction 
* Automatic Adaptive Equalization 
© 100% Hayes compatibility 
* Non-volatile memory retains 
© FREE MIRROR Il SOFTWARE 569 Value 


2400 INTERNAL 
MNP MOOEM $279 


TERMS 


sTaoss $549 


Streamin 
mee 


« Dedicated fulltength controller 

© Fast, backup at 5 MB/min 

* DC600 cartndge hoids 60 MB 

configuration « Menu Driven software with con- 
text sensitive heip 

© 1year warranty 

Internal $649, External S699 


. $1399 
$1979 


ST4051 $659 ST4096 $899 


ta! 


= 


© Plugs into floppy controller in PC or AT 
¢ Backs up 2MB/min In AT, IMB/min In PCT 
Up to 42 MB per cartndge 

© Automatic Error Correction 

«Menu Driven software with online help 
© 1-year warranty 

© internal $429, External $529 

* DC2000 cartridges $22 each, 5 for $100 


1200. wrsrye! 


Short Slot size 

© 100% Hayes compatibility 

* 300 or 1200 bps speed 

« Line-busy detect and auto redial 
« MIRROR II software, a $69 Value! 
¢ Made in USA quality 

«4-year warranty 


. 
eK 


¢ For internal mounting 


PCIXTIAT 


manual 


® Prices Include Freight, Insurance No 


extra for Visa/Mastercard. 


® Complete satisfaction within 30 days or 


you may return for a full refund. 


* Corporate & Institutional PO's accepted. 


* AT rails, grey & black bezel 
* Mounting hardware & 


* Requires DOS 32 
© 90-day warranty 


¢ Miniscribe Model 
SCXT3O 

¢ 327 M8 High Speed 
RLL 2,7 Drive 


© Western Digital 
Controller 

© 101R software 

© Low power—14 watts 

° 68 msec Average ¢ Installation instructions 
Access Time e 1-year warranty 


ScribeCardAT 32MB $555 
30 MB Seagate 
hard ak 


¢ Seagate ST238R 315 MB Drive 
¢ Western Digital RLL controller 
© 65 msec average access 
© 2S-page user manual 
Cables, mounting screws 
. © 1-year warranty 
idir software 
Optional 1SOwatt power supply $69 


AT fard disk drives 


¢ Includes mounting rails, & data cable. 
© 4018 Hard Oisk Organizer Software 
« Drives over 33M8 include large drive software 


Size Model 


FH Seagate ST4038 

HH Seagate $T251 

FH Seagate ST4051 
Seagate ST4096 
Micropolis 1325 
Priam 519 


Speed 


40ms 
4oms 
40ms 
28ms 
28ms 
20ms 


Capacity 


319M8 
42BMB 
425M8 
802MB 
71M8 
417MB 


3%" 720K 
floppy kit 


¢ 768K of 120 nanosecond RAM 

© Lotusintel Microsoft compatible 

Short siot card 

1 MB piggyback board available 
$169 

© Pop-up window print spooler, 
and RAM disk software 

¢ L-year warranty 


TO ORDER CALL: 
CALIFORNIA 805-373-7847 
TOLL FREE 800-722-2898 


OR SEND YO: 
SHAMROCK COMPUTER 
2509 Thousand Oaks Bivd. 
Thousand Oaks, CA 91362 





SUIN-SIz 


AS LOW AS 
ONLY... 


COMPUTER 
(IBM XT COMPATIBLE) 


a 8088-2 8 MHzTURBO CPU 

a TURBO SPEED SELECTED BY KEYBOARD 

a 640K RAM 

ao 2 FLOPPY DISK DRIVES 

wv MONOCHROME GRAPHICS CARD 
(HERCULES COMPATIBLE) 

of 12° TTL GREEN MONITOR 

o 150W POWER SUPPLY 

a AT STYLE KEYBOARD 

a PARALLEL PRINTER PORT 

a FULLY ASSEMBLED & TESTED 

av 72 HOURS BURN-IN 

av 1 YEAR WARRANTY 


COMPUTER 


SUIN aliX6 2 lus (IBM AT COMPATIBLE) 


#f 80286 CPU 8/6 MHz (OPTION 10/6 MHz) 

af OPERATING SPEED SELECTED BY KEYBOARD 
af ZERO WAIT-STATE STANDARD 

af AT COMPATIBLE PHOENIX BIOS 

af 20% LESS SPACE THAN PC/AT 

a&/ KEYLOCK, POWER & TURBO LED ON FRONT 
/ 512K RAM (EXPANDABLETO 1 MEG) 

/ 1.2MB FDD (OPTION 360KB AVAILABLE) 


af FLOPPY/HARD DISK CONTROLLER W/CABLE (2 FDD, 2 HDD) 


a&/ 185 WATT POWER SUPPLY 
av AT STYLE KEYBOARD 


&/ MONO GRAPHIC CARD (HERCULES COMPATIBLE) 


af 12° TTL GREEN MONITOR 
a&/ FULLY ASSEMBLED & TESTED 
af 72HOURS BURN-IN 

/ 1 YEAR WARRANTY 


SUN-286 Plus EGA System 


cA pale Mz seas CPU ZERO WAIT-STATE) 

a 1 2Me TLOPPY DISK DRIVE 

o& FLOPPY/HARD DISK CONTROLLER 

o& 185 W POWER SUPPLY 

o& ATSTYLE KEYBOARD 

o& EGA CARD (EGA+CGA+MDA) 

a7 14° EGA MONITOR (0.31mm Dot Pitch, 640X350, 16 Colors) 


wanscszas.sc0m S670). 


W/20MB (ST-225)...$ 2000 
W/30MB.....:sssese 82320 


1140, 


W/20MB (ST-225-65 MS) $1470 
W/30MB (4038-40 MS).... $1790 


ASK —_ OTHER CONFIGURATIONS! 


=> SUNTRONICS 


12603 CRENSHAW BLVD. 
ay? FREE: HAWTHORNE, CA 90250 


1-800-421-5775 


IN CALIFORNIA: (213) 644 -1140 


TEAMS VIIA, MosterCard (No Srchorge). COD. Couh or Cartiied Check (VIA or MC Ref 
Ettore 20 eosin ocrga VcuDe ite oun 
0 dite each adséfene! ib CA Rescerta ade CA Sctea Tau $10 0 rremuen 
Lome, Pore Replaced Only 


(BV PCJATPHOENI,. NEC MULR-SYNG, C08 A TECHNOLOGEL cre ofregisiored 
odemarta of thar respective compories, 
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EGA CARD AND MONITOR NOW ONLY 569! 


QUALITY IBM COMPATIBLE MOTHERBOARDS 
son BPBuT a aGRclT TECHNOLOGY 
TURBO 4.77 /8 MHz $129.95 


JDR PART #: MCT-TURBO 


+ 477 OR BMWx OPERATION WITH BOSS-2 
PTIONAL 80B7 2 CO-PROCESSOR 
+ OVNAMICALLY ADJUSTS SPEED OURINO 
OISKETTE OPERATION FOR MAXIMUM 
THROUGHPUT ANO RELIABILITY 
* CHOICE OF NORMAL TURBO MOCE OR 
SOFTWARE SELECT PROCESSOR SPEEO 


STANDARO 4.77 MHZ $109.95 
JDR PART #: MCT-XTMB 


SOBBCPU, Os PROCESSOR 
. : BEXPANSION SLOTS 
+ EXPANOABLE TO 640K ON BOARO 
MEMORY (OK RAM INSTALLEO) 
* ALLICs SOCKETEO HIGHEST SURLY PCB 
* ACCEPTS 2764 OR 27128 ROM: 


BOTH WITH FREE MCT BIOS! 


FARADAY IBM COMPATIBLE 
FOD CONTROLLER @§ FLOPPY DISK DRIVE 


JOR PART # FAR-FDD JOR PART # FDD-360 


* SUPPORT: GO00 QUALITY ORIVES 
MOUNTEO Foose | NTERNALLY @Y MAJOR MANUFACTURERS SUCH AS 
+ 18M COMPATIBLE, INTERFACES To OUME ene coc 
360K OR 720K USING oF «$1 HALE HEIG! -0S 00 
» INCLUGES CABLE FOR 7 O1SK ORIVES 2 SconSTORAGE CAPACITY = 40 TP 


$69.95 


BUILD YOUR OWN 256K 
XT COMPATIBLE SYSTEM 


KT MOTHERBOARO $109% 
PRO-BIOS (A $20 VALUE) FREE! 
256K RAM 2 
130 WATT POWER SUPPLY 
FLIP-TOP CASE 

KEY TRONIC™ KEYBOARO 
360K ORIVE 

FARAOAY CONTROLLER 
MONOCHROME ADAPTOR 
FORTRONICS MONITOR 


TOTAL: 


IBM STYLE 
COMPUTER CASE 


AN ATTRACTIVE STEEL CASE WITH 
A WINGEO LID FITS THE POPULAR PC/XT 
COMPATIGLE MOTHERBOARDS 


+ SWITCH CUT-OUT ON SIDE FOR PC XT 
STYLE POWER SUPPLY 

* CUT-OUT FOR B EXPANSION SLOTS 

° ALL HAROWARE INCLUOEO 


$34.95 


SLIDE TYPE CASE $39.95 


IBM COMPATIBLE KEYBOAROS 
_ MCT-5150 


$59.95 
j« "5150" STYLE KEYBOARO 
* FULLY 168M COMPATIBLE 
» LEO STATUS INOICATORB FOR CAPS & 
NUMBER LOCK 
« LARGE, ancy TO REACH SHIFT & 
RETURI 
° O3 KEY  PEWAITER LAYOUT 


MCT-5151 $79.95 


+ REPLACEMENT FOR KEY TRONIC™ 
KB8-5151 KEYBOARO 
« SEPARATE CURSOR & NUMERIC KEYPAD 
» CAPS LOCK is NUMBER LOCK 
INOICATO! 
* IMPROVEO S KEYBOARO LAYOUT 


» MCT-5060 $59.95 


f + IBM AT STYLE LAVO 
OFTWARE AUTOSENSE FOR KT OR AT 


| * COmpatieces 
+ EXTRA LARGE SHIFT & RETURN KEYS 
. hae eee FOR SCROLL. CAPS & 
JUMBER 
. AUTO REPEAT FEATURE 


_.. MCT-5339 $89.95 


18M ENHANCES STYLE LAYOUT 
« BOFTWARE AUTOBSENSE FOR KT OR AT 
COMPATIBLES 
| - 12 FUNCTION KEYS 
| + EXTRA LARGE SHIFT & RETURN KEYS: 
*LED Roo FOR SCROLL CAPS & 
NUM 


. AUTO r REPEAT FEATURE 
° SEPARATE CURSOR PAD 


[sJaeea)]>:0sjaeee(---| 


EASYDATA MODEMS 


All models feature auto-dial/answer/redial on busy, Hayes compatible, power up self 
test, touchtone or pulse Cue built-in speaker, Talk iif Communications 
software, Bell Systems 103 & 212A full or halt duplex and more 


INTERNAL 


EASYDATA-12H 598. 95 
200 BUAD HALF C, 


EASYDATA-1 2B $11 19.95 


BUAD 10” CAR 


EASYDATA-208 $1 99.95 


400 BUAD FULL CARD 


EXTERNAL 


NO SOFTWARE INCLUDED 


EASYDATA-12D $119.95 
1200 BUAD 
EASYDATA-24D $219.95 
2400 BUAD 


DISPLAY CARDS 


FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-EGA $179.95 


100% 18M COMPATIBLE, PASSES 18M Bo) CIAGNOSTICS 

* COMPATIBLE WITH IBM ean fon GRAPHICS 

ANO MONOCHROME Ai 
* TRIPLE SCANNING FREQUENCY | FOR DISPLAY 

ON EGA, STANOARO RGB OR HIOH REB- 

OLUTION MONOCHROME MONITOR 
* FULL 286K OF VIOEO RAM ALLOWS 640 = 380 

PIXELS IN 1B OF 64 COLORS 
* LIGHT PEN INTERFACE 


MCT-CG 


COMPATIBLE WITH 18M COLOR GRAPHICS STANOARD 

+ BHORT SLOT CARO ig VLSI CHIPS TO 

INSURE REUABILI 
* SUPPORTS RGB, COMPOSITE nS name 

& COLOR ANO AN RF MOOULATOR 
* 320 = 200 COLOR GRAPHICS MOOE 
* 640 x 200 MONOGRAPHICS MOOE 
* LIGHT PEN INTERFACE 


MCT-MGP $59.95 


COMPATIBLE WITH IBM MONOCHAOME ANO HERCULES GRAPHICS STANOAROS 
+ BHORT SLOT CARO USEB VLSI CHIPB TO 7 
INSURE RELIABILITY 
: GAnAtuEe CERINTER PORT, CONFIOURABLE ABS 


. 720% x oes Gna GRAPHICS MOCE 
. Meena COMPATIBLE 
RUN WITH cor os GRAPHICB CARO IN 
“fae SAME SYSTEI 


MCT-MG 


COMPATIBLE WITH IBM MONOCHROME ANO HERCULES GRAPHICS STANOARDS 
* SERIAL PORT OPTION a 
* PARALLEL PRINTER PORT r 
* 720 x 348 GRAPHICS MOOE 
© BO x 2S TEXT MOO! 
+ LOTUS COMPATIBLE 
+ SELECTAGLE TO RUN ALONG WITH COLOR 
GRAPHICS CARO IN THE SAME SYSTEM 


MG-SERIAL OPTIONAL SERIAL PoRT 519% 


MCT-MONO 


$49.95 
ANOTHER FANTASTIC ee FROM JOR! 


«IBM COMPATIBLE TTL INPUT « 348 PIXEL DIBPLAY 
EASE NOTE THIS CARO WILL NOT RUNG Lovus esau 
AND OOES NOT INCLUDE A PARALLE| PORT 


EPROM PROGRAMMERS 


FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-EPRDM $129.95 


PROGRAMS 27xx ANO 27xxx SERIES EPROMS UP TO 27512 
* SUPPROTS VARIUOS MANUFACTURERS 
FORMATS WITH 12.8, 21 ANO 25 VOLT 
PROGRAMMIMG 
*° MENU: ORIVEN SOFTWARE ALL 
EASY MANIPULATION OF OATATI FILES 
« SPLIT OR COMBINE THE CONTENTS OF 
SEVERAL EPROMS OF OIFFERENT en 
+ REAO WRITE, COPY, ERASE CHECK A 
VERIFY WITH EASY ONE KEY SELECTION 
* INCLUGES SOFTWARE eae STR NONnD 
HEX ANO INTEL HEX FORI 


4 GANG PROGRAMMER 519955 
10 GANG PROGRAMMER 529995 


MCT PRODUCTS CARRY A ONE. YEAR WARRANTY ss copyniGHrt 1987 Jor MICRODEVICES 





12008 MODEM $9995 ‘Shine 


MULTIFUNCTION CARDS 


FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-MF $79.95 


ALL THE FEATURES OF ASTS SIX PACK PLUS AT HALF THE PRICE! 


« 0-348K DYNAMIC RAM USINO 41646 

» INCLUDES SERIAL PORT, PARALLEL PRINTER 
PORT, GAME CONTROLLER PORT AND 
CLOCK/CALENDAR 

» SOFTWARE FOR A RAMDISK, PRINT SPOOLER 
AND CLOCK/CALENDAB 


MCT-ATMF $139.95 


ADDS UP TO 3 MB OF 1 BIT RAM TO THE AT 


» USSR EXPANDABLE TO 18 MB OF ON-SOARD = 
MEMORY (NO MEMORY INSTALLED) 
* FLEXIBLE ADDORESE CONFIGURATION 


EXPANSION TO 3 MS 
ATMF-SERIAL = 2ng SERIAL PORT 
MCT-ATAF-MIG s2gu 


PIGGYBACK BOARD (ZEAQ K INSTALLED) 


MCT-MIO $79.95 


A PERFECT COMPANION FOR OUR MOTHERBOARD 
* 2 DRIVE FLOPPY DISK CONTROLLER 
« INCLUDES SERIAL PORT, PARALLEL PORT, 
GAME PORT AND CLOCK/CALENDAR 
WITH RATTERY BACK-UP 
« SOFTWARE FOR A RAMDISIC PRINT SPOOLER 
AND CLOCK/CALENDAR 


MIG-SERIAL =«oaasenmLponT  *156 


MCT-10 $59.95 


USE WITH MCT-FH FOR A MINIMUM OF SLOTS USEO 


« SERIAL PORT ADDRESSABLE AS COM1, COM2, 
COM3 OR Come 
* PARALLEL PRINTER PORT ADDRESSABLE AS 
LPT? OT LPT? (x378 DR 2278) Son 
* CLOCK/CALENDAR WITH A ‘7 
BATTERY BACK-UP 0 
WO-SERIAL = 2nd SERIAL POAT 


MCT-ATIO $59.95 


USE WITH MCT-ATFH FOR A MINIMUM OF SLOTS USED 

* SERIAL PORT ADDRESSABLE AS COM1, COMZ, by 

COM3 OR COMS hh . 
+ PARALLEL PRINTER PORTADORESSABLEAS =} 

LPTA OR LPTB (x378 DR 2278) ~ ; 
« GAME PORT 
* USES 16450 SERIAL SUPPORT CHIPS FOR HIGH — 

SPEEO OPERATION IN AN AT ~T4 


ATIQ-SERIAL andsertaLPornT 524% 


FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-RAM $69.95 


A CONTIGUOUS MEMORY SOLUTION FOR YOUR SHORT OR REGULAR SLOT 


. [aoa AD LOW POWER PC COMPATIBLE ™ 
* CAN OFFER UP TO 676K OF ADDITIONAL 

MEMDAY 
« USER SELECTABLE CONFIOURATION 

AMOUNTS OF 192, 384, B12, 256 & 578K. 

USING COMBINATIONS OF 64 & 256R RAM 


MCT-ATRAM $149.95 


A POWER USER'S OREAM, 4MB OF MEMORY FOR THE AT 
. sen NERPANDARLS TO 2MB OF ON-BOARD 


* USES FULL 13 BIT PARITY CHECKED MEMORY, 
GAK DA 256K OYNAMIC RAM 

* FLEXIGLE STARTIND ADDRESS. ROUND OUT 
CONVENTIONAL MEMORY TO 640K & ADD 
EXTENDED MEMORY ABOVE IMB 


MCT-ATRAM-MG 


Sages 
2MD PIGGYBACK BOARD (ZERO A INSTALLED) 


MCT-EMS $129.95 


2MB OF LOTUS/INTEL/MICROSOFT COMPATIBLE MEMORY FOR THE XT 


+ CONFDAMS TO LOTUS/INTEL EMS: 

* USER EXPANDABLE TO 2 MB. 

+ USES 64K OR 256K DYNAMIC RAM 
INO MEMORY INSTALLED) 

* USE AB ERPANOEDO Of CONVENTIONAL 
MEMORY, RAMDISA OR SPOOLER 

« SOFTWARE INCLUDES EMS DEVICE DRIVERS, 
PRINT SPOOLER AND RAMDISK 


MCT-ATEMS —_ aT VERSION OF THE MCT-EMS $1398 


24008 mopem *199%5 


SS Seagate 

HARD DISK SYSTEMS 

20 MB 30 MB 
$339 399 


Systems include half height hard disk drive, hard disk drive controller, 
cables and instructions. Drives are pre-tested and warranted for one year. 


DISK CONTROLLER CAROS 


FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-FOC $34.95 


QUALITY OESIGN OFFERS 4 FLOPPY CONTROL INA SINGLE SLOT 


* INTERFACES UP TO 4 FODs TO ANISM 
PC OR COMPATIBLE 

* INCLUDES CASLINO FOR 2 INTERNAL 
DRIVES 

* USES STANDARD 0837 CONNECTOR 
FOR EXTERNAL DRIVES 

*# SUPPORTS BOTH D$/0D AND 0S 00 
WHEN USED W/ DOS 3.2 OR JFORMAT 


MCT-HDC 


e 
HARD OISK CONTROL FOR WHAT OTHERS CHARGE FOR FLOPPY CONTROL 


+ IBM XT COMPATIBLE CONTROLLER 
SUPPORTS 13 DRIVE SIZES INCLUDING 
$, 10, 20, 30 & 40M 
« OPTIONS INCLUDE THS ABILITY TO HOR 
OIVIDE 1 LARGE ORIVE INTO 2 wt 
SMALLER, LOGICAL ORIVES SL0\. 
« INCLUDES cAmING TS FOR 1 INTERNAL 


MCT-RLL $119.95 
GET UP TO 50% MORE STORAGE SPACE ON YOUR HARD DISK 
* INCREASES THE CAPACITY OF PLATED 
MEOIA ORIVES BY 50% 
« ALL 2,7 ENCOOINO FOR MORE L 
RELIABLE STORAGE 
+ TRANSFER RATE 18 ALSO 50% FASTER: 
‘750K / enc ve SOOR /soc WHEW s 
« UBE WITH $T-238 DRIVE TO ACHIEVE 
30+ MB IN A HALF HEIGHT SLOT 
MCT-FH $139.95 
STARVED FOR SLOTS? SATISFY IT WITH THIS TIMELY DESIGN 
« INTERFACES UP TO 2 FODs & 2 HODs 
« CABLING FOR 2FODs & 1 HOO 
« FLOPPY INTERFACE SUPPORTS SOTH 
DS/DD & DS/QD WHEN USED WITH 
DOS 3.2 DA JFORMAT 
« ALL POPULAR HOO SIZES ARE 
SUPPORTED, INCLUOINO S, 10.20, 30 & 
* CAN DIVIDE 1 LARGE DRIVE INTO 2 


SMALLER, LOGICAL DRIVES 


MCT-ATFH $189.95 


FLOPPY ANO HARD OISK CONTROL INA TRUE AT DESIGN 


* AT COMPATIBLE, CONTROL UP TO 2 
360K /720K OR 1.2MB FODs AS WELL 
AS 2 HDDs USINO THE AT STANDARD 
CONTROL TABLES 

« SUPPORTS AT STYLE FADNT PANEL 
LEO TO INOICATE HO ACTIVITY 

* 18 BIT BUSS PROVIDES RAPID DATA 
TRANSFERS 

* FULLY SUPPORTED BY AT BIOS 


1140 Knowles Drive, Los Gatos, CA 95030 


cif: JDR Microdevices Toil Free 800-538-5000 © (408) 866-6200 * FAX (408) 378-8927 * Telex 171-110 


THE JOR MICRODEVICES LOGO IS A REGISTERED TRADEMARK OF JOR MICRODEVICES JOA INSTRUMENTS AND JOR MICRODEVICES ARE TRADEMARKS DF JDA MICRODEVICES 
IMIS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CIRCLE 108 ON READER SERVICE CARD 








3/10/87—POWER 
GRAPHICS FOR BUSI- 
NESS: 44 Spreadsheets 
thet Supercherge your 
Spreedsheet Graphics; 
Animetion Mede Eesy; 
PC Slides; Reviews of 
TurboBASIC; Eerly Tex; 
The Tax Advantage; 
Sharp’s PC-7100 and 
more. 





11/25/86—COMPAQ: 
THE NEW LEADER; Spe- 
clei Report: RAM Resi- 
dence Crisis; On-Line 
Searcher: One-Sto 

Shoping; Ist Look at PF. 

Professionel Series; 
Stete-of-the-Art 
M*A*S*90; Volkswriter; 
The Gallery Collection; 
Flesh Supre Liminal 

and more. 


FILL IN THE MISSING GAPS IN 
- YOUR PC MAGAZINE LIBRARY 


Complete your library of IBM-Standard reference information 
with back issues of PC MAGAZINE. 


2/24/87 —HAL 1-2-3: 
ADDING EASE AND 
POWER TO LOTUS 1.2.3; 
16 Full Featured Word 
Processors Under $100; 
8D286 Besed XTs; 20 
00S Enhancing Utili- 
ties; AT Update; Epson's 
Equity Ill Plus; PC Secu- 
city Modems; Orchid 
Technology's PC Net and 
more. 


1V/1/86—3rd ANNUAL 
PRINTER ISSUE—97 
New Printers Evaluated 
By PC Labs: Dot Matrix, 
Die-Hard Daisy Wheels, 
Lasers As Low As $1,995, 
New Lasers With En- 

ines; A Reedeble Lap- 
lop—the 2-181; Small: 
Talk; New Mice Irom 
Logitech; Creete A Mas- 
ter Print Control Utility 
end more. 


2/10/87 —DESKTDP 
PUBLISHING: HANOS-ON 
REVIEWS OF —Pagema- 
ker, PFS: ClickArt, Har- 
verd Professional, Front 
Page, Venture Publisher; 
PC Labs Tests 5 Low: 
Cost Integrated Peck: 
ages; 9 Affordable AT 
Compatibles; 14 State- 


af-the Art Hard Oisk Top; FREE Word 


Cards; The IBM PCil; 
and more. 


10/28/B6—TAMING 
COMMUNICATIDNS—PC 
Lebs Tests 34 Modem 
Programs for Speed, 
Power and Ease; Ber: 
gein Als—8 Competi- 
bles Under $2,000.; 
R:Bese Series 5000 and 
BASE III Plus Go Head 
to Head; IBM’s Next Gen- 
eretion 286-Based XT 
and more. 


1/27/87—TOP DRAW 
OATABASES—-OeteE ase, 
R;BASE System V, dBASE 
II Plus, PFS:Proles- 
sionel File, PowerBese, 
Q&A; PC Magezine's 
3rd Annual Awards lor 
Technicel Excellence; 
Double Your Directories; 
Viewson the Perfect Lap- 
; FR Counter 
Progrem; AT MultiFunc- 
tion Boards and more. 


10/14/86—PC LABS 
TESTS 18 LOW-CDST 
COMPATIBLES; 3 Lotus 1- 
2-3 KnockOlls; The 
Lenguage of Al—7 
PROLOGs Compered; 
1st Look at Compaq’s 32 
Bit PC; 6 Utilities lor 

'e-Level Editing; FREE 
PROGRAMS—Set Bor- 
der Colors in Turbo Pas: 
cel; Pop Up Note Peds 
and more. 


1/13/87—THE BEST OF 
1986—3rd Annuel Best 
& Worst Editor's Per. 
sonal Picks; The AT 
Clone Irom IBM; 18M 
Token Ring Report Card; 
Removable Hard Disks 
—3 Bernoulli Chelleng- 
ers; Electronic Thesauri; 
Multi Oimensional 
Spreadsheets; CAO at 
Any Price; MSR: A New 
Approach to Software 
Support and more, 





9/30/86—NEW SCAN. 
NERS FOR TEXT GRAPH. 
ICS; [BM’s 8-MHz AT; 
MepMeking Soltware, 
PC Labs Tests 14 Re: 
mote Emulators That 
Speek SNA; FREE PRO- 
GRAM—Painless Oisk 
CleanUp; Wyse PC286; 
Voice Technology; Gener. 
etors Give New Lile to 
COBOL and more. 


12/23/86—MORE 
POWER FOR PORTABLES 
—6 Herdworking Lap: 
Tops; AT&T's SterLAN; 
FREE Security progrem; 
Animate Your Presente- 
tions; NEWVIEWS—An 
Accounting Break- 
through; Multipart 
Serial Cerds; FreeLance 
Plus end more. 





9/16/86—PC LABS 
TESTS 18 ACCELERATOR 
BOAROS—25 Beck Up 
Systems; Progremming: 
More EGA Secrets IBM 
Never Told You; 4 9,600 
bps Modems; The Soft: 
ware Key to Hard Oisk 
Security; 7 3270 Emule. 
tion Boards; 2 AT Alter- 
netives: FCC Certilice- 
tion Wars end more. 








12/9/86-——SPECIAL LAN 
ISSUE—Hends-On, In- 
Oepth Reviews on 
NetWere, StarLAN, G/ 
NET, S-NET, ProNET 10, 
ARCnet, TI's LANServer; 
Professionel’s LAN 
Primer; Hard Disk Tips: 
More Speed, More 
Spece; First Look at HAL; 
3 Winning Word Proces- 
sors; Phoenix Mecro 
Assembler end more. 


JULY 86—DDS TO TRA: 
VEL—PC LABS Tests 9 
Top Portebies; Project 
Detebese [I-26 FletFile 
Choices; PC Labs Tests 
10 Oisk/Tepe Combo 
Units; Smert Answering 
Machine; How to Fleg 
Live Toggle Keys; Strip- 
ping Down dBASE Files 
lor Speed and more. 


Order back Issues of PC MAGAZINE by returning the attached coupon, or clearly written order 
form, and malling It with $8 per copy ordered ($9 in Canada and all other foreign countries) to: 
Other available issues call (212) 503-5319. 


PN SS SD SD SD SN SD SS 


Please ship me the checked copies. | am enciosing 
$8 for each issue ordered ($9 in Canada and all other 
foreign countries, U.S. currency). 


issue date: 

Osos Craver Caos C0 10787 

Onze Oiz3es Clizess 0 iss 

Ouniwss Oioeees Oimiaes C0 92086 
DO snes 0 July 86 


ry ay 


Order todav. quantities are limited! 


a a a a 


SS OO 


PC Magazine, Attn: Kim Armstrong 
One Park Avenue-4th Floor, New York, NY 10016 


O Check/Money Order enclosed S$. 
NAME 

ADDRESS 

CITY STATE 


zip 


=> oD Ga SE 










IBM AT '266' 40 MEG ............ 
w/256K 1.2 MEG FLOPPY.......$2199.40 | Ky ‘366' 40 MEG. 
w/512K 30 MEG...............$2989.84 ‘386° 70 MEG.... 





Model 339 w/512K, 


Morb menor eonpor ar tong 00 CALL FOR LOWEST CUSTOM QUOTES “366” 130 MEG... 











THE Al ‘ 
IBM PERSONAL System 2 NPTA40A, voces eee NETG-1001 
8086 2 drive ] pre eas 
8086 1 deve, 1 hard drive. ...FOR 
80286 20 Meg system .. GEST PACE 


80286 40 Meg system ........ & AVAILABILITY 
IBM x1™ SPECIALS 

1M XT w/ 256K 1 drive $099.43 

1M XT w/255K 2 drves eS: 999.37 Wy. 

1BM XT w/256K 1 floppy and 20 Meg ..1249.90 = MINISCAIS im: 5 

IBM XT w/256K 1 floppy and 30 Meg .. 1380.90 MINISCRIBE 80 ‘eg 28ms eebe: «= ees 

48M XT w/256K 1 floppy and 40 Meg ..1598.90  PRIAM 40 Meg hard disk 69955 
IBM AT™ SPECIALS Pe 








Pa ts 




















19 






1B 1512K 30 Meg tar ie. 
1aM AT w/ 12K 40 Mea hard dive 
(8M n inode! 309 : 
AST SPECIALS 
AST Mode! 80/90 ........ ..$1556.80/ 104720 
AST Mode! 120/ 140 | 27088 
AST Mode! 170 .... 
(ant SPECIALS 


AT&T 6300 w/ 128K 1 drive . 
ATRT 6300 w / 256K 2 drives. 
AT&T 6300 w/ 256K 1 Ile 


ATBT 6300 w//256K 1 flopgy, 30 Mec ...tega14 EPSON L02500 








275.20 
3.68 135492 
Gi tb OFS a STD. mam 











All ATs Include mentor, keyboard and DOS = gig Pio Printer 95 
Panasonic naw Fre Foe s/s 
BUSINESS PARTNER SPECIALS pe ifastau ae 
PANASONIC FX-600F1 .... 0... 2 IBM Pro Printer XL24 82242 
PANASONIC FX-600HD20 20 Meg .. (BM Quretwnter {1 1097.50 
PANASONIC FX-BOOF1 AT com IBM Quetwnter Il 
PANASONIC FX-B00HD30 30 NEC Color P6/ 2 
TOSHIBA SPECIALS Priest 
TOSNIBA 1100 Pls 615.35 
TOSNIBA 3100. w 
WYSE PC/AT SPECIALS 
WYSE PC 1 dmve ...........- 
WYSE 2200-01 AT compatible 
WYSE 2200-20 AT compatible 
WYSE 2200-40 AT compatiole 


compaa™ SPECIALS. 


COMPAQ portable 6K 2 Roppies SAVE 


COMPAQ portable w/ 256K. 20 Meg. LOW PRICE 
COMPAQ DeskPro w/ 128K 1 floppy ...$1299.96 
COMPAQ DeskPro w/256K 2 floppies... 1354.26 
COMPAQ DeskPro w/ 640K 20 Meg hard drive 1099.96 
COMPAQ DeskPro w/ 640K 30 Meg..... 2189.50 
GOMPAA Portable Mode... 200850 


TOSHIBA P22t . . 
COMPAQ Portable tll 20 Meg NEW MODEL Tosa Pais ; 








468.25 
- NEW WaooeL 










ERMPAR Dynan! ‘tl 40 ng Tos 

COMPAQ 286" DeskPro w/30 Meg TOSHIBA P351 $/P Model 2. . 57399 
COMPA "286" DeskPro w/ 40 Meg 

COMPAQ "386" DeskPro 48 Meg... AST hase Prt RAS 





KORO Laser Model 2 


COMPAQ "386" DeskPro 70 Meg .. 
COMPAD "386" DeskPro 130 Z E 
H-P Laser Jet 500 Pius . 
Otter Computers Available Upon. Request ae) 


“SAVE 
‘lsiga.ge 








2 DRIVE 256K......... 
1 DRIVE, 20 MEG...... 
PORTABLE II MODEL II 


IBM XT PIED | 
w/256K 1 DRIVE... .. "$999.43 PORTABLE JI MODEL IV ........ “$3179.30 
w/256K 1 FLOPPY, 20 MEG .. .. $1320.90 (0) Oo (4 DESKPRO 

w/256K 1 FLOPPY, 30 MEG .....$1435.90 ‘266° 12 MHz BASIC UNIT .......$2144.29 





- $2953.29 
- $4679.28 
- $8255.29 

«+. $6335.29 






EGA MONITORS 
COMPAQ enhanced graphics monitor. 
1M AGE Qraphics monitor... 
Multisyec 

Nec APC-IV Color Monitor 
PGS NX 12E Hi-Resolution AGB . 
SONY MU SaN sseeseeee 
TAXAN 760 New EGA Mode! , 
TAXAN 770U . : 

EGA OF PLAY CARDS 
fat Meesed Card... Z 




















height 
rote height w/ ALL 

SEAGATE 20 Meg 12 height hard drive 
SEAGATE 30 Meg full height w / controtier 
AGATE 30 Mey 12 gh we Bite oe - 


SENDA Ze 
1 tp 








JOMEGA BERNOULLI 101 
IRWIN 10 Meg tape backup ... 
IRWIN 20 Miao M internal I E 
TALLGRASS 20 Meg Internal Tape 397. 

TALLGRASS 20 Meg Extemal Tape $92.67 





MINISCRIBE 3¢ 


MAYNARD 20 Meg . 
MOUNTAIN 20 Meg / 30 
PLUS DEVELOPMENT 20 
WESTERN OIGITAL 20 





to 
VIOEO 7 Vega Oelure 


AST 5253-11 Pius /5. 
f EVEREX 12008/ 24008 .. 
APPARAT 64/ 384K w /Clock sane Ne franset.1000 VERE. as 4 
edd A pack ar 64K Csilenans to ‘as inant HG 5 aoc icntea eae : 
romum Agvet NAYES 24008 


AST Premium tage tor AT : 
AST Advantage tor AT... IRMA 3278/79 Couner . 
INTEL In-Board 386..... 



















INTEL AT Aboveboard Wik 
(NTEL AT _Aboveboard 


ORCHIO turho . 
ORCHIO Accel . 
QUAD AT expands to 2 
QUADRAM Silver Quad Board 








VEN-FEL All 
Smartcom/ Cr 






I 
325.43 «4164 (64K) 9 chip sel ane 
128K backs 9 chip set . 
8067-2 for COMPA DeskPro) 








AMOEK 





COMPAQ monochrome monitor ...... 

BM Monochrome Monitor ...... 26-26. 
S MAX 12E amber color 

PACKARD BELL Green or Amber 

TAXAN 123 Green/124 Amber .. . 11 

VIKING 1 Monitor =... 


PAERARD Bett aan rae dw KENSINGTON Masterprece Remote . 
monographics card wip. . 

GENOA um (color monographie wea KEYTRONICS 5150 

HERCULES color card wip . RONICS 5151 

HERCULES FUR Ae pl PERMA POWER 6 Outlet Surge Suppressor 2049 















STB CHAUFFEUR bl QUAORAM Micro Fazers ...........-..+ 140: 
TAXAN MONOGR. wip 93.00 © Printer Cable eat to Centronics) 6 ft 
" SCOA Surge 

AMOEK color 600S........... S924 f 
AMOEK color 722 .... ii 44945 
1BM color monitor. ... ....... $2677 | LOGITECE 5109.06 

MAGNAVOX 14” RGB 640 x Bee 269.00 LOGITECH 6995 
PGS Ke 12 Ni-Resolution RGB . 12.32 M4 feta 119.34 
PGS LM-900 ICROSO 1131.26 
TAXAN 635/650 . eu Mouse Syste iS ( Ve ee 10855 
TAXAN 720 ‘ | MOUSE SYSTEMS (Bus Version) 116.77 | 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE NOW! 


fe A pocacretact 3 cacaut ca Aloe $0 boas se eS Ninois 





(On at hare seve cde. an oners. unr 320000 plea 244 5500 Randhing cn 109 ON READER SERVI AGARD - 
schon payng Wy pervonal chuck Seteare.chps ax eer ic vie 1a 
ee on tes A oe aot wwe Sm (342) 498-1426 (312) 291-1737 2 nee ee CDW 687 PC 


Hi Resolution 
Screen 
TTL Monitor 









Silent Operating 
360K Floppy Drive 
(Second Drive Optional) 


84-Key AT Style 
Keyboard With LED 
Lights And Large 
Return Key 


Fully IBM Compatible 


30MB XTURBO 


Complete System Ready To Plug In And Run 
Including TTL Hi Res Amber Monitor 


$995°° 


LOWEST PRICING EVER... Fora superb quality, fully © The Northgate XTurbo comes to you assembled, fully 
compatible XTurbo Complete System. Not just an every- tested and ready to use. Just plug the monitor to the main- 
day ho-hum clone, but a true IBM workalike in a hand- frame and turn on the electricity. Use it for 30 days. If for 
some AT Style Case with dazzling speed and every feature any reason you wish to return it, there's no questions asked. 
you want in an XTurbo. (Fewer than .001 ever come back). 


With keyboard switchable 4.77 and 8 MHZ speeds, the Dollar-for-dollar, feature-for-feature, there's simply no bet- 

Northgate XTurbo is an impressive package. It processes ter buy in the world. Northgate's massive purchasing 

data two-thirds faster than the IBM XT. And with your power, combined with our unique direct marketing 

cholce of 10, 20 or 30 Megabyte hard drives, represents a method makes It possible to bring these outstanding 

truly exceptional value. values to you. Compare price, compare features. Then 
Phone Northgate! 


Look! You Get All These Features At Industry Low Prices: 


1. Dual Speed—Keyboard Switchable 10. Runs all MS-DOS programs 15. AT-Style Keyboard, 84 Keys, LED 
2. 640K Mbrd., 256K RAM Installed including 1-2-3. Flight Simulator, Indicators and Large Return Key 
3. 8087 Co-Processor Socket etc. and GW BASIC 16. Monographics (Hercules Compatible) 
4, Eight Expansion Slots 11. Brand New (Not Rebuilt) Famous Card With Printer Port 
5. 150-Watt Power Supply Brand Hard Drive and 17. High Resolution TTL Amber Screen 
6. Front Panel Turbo/Power/HD Lights Controller Card Monitor 
7. Can Boot-up in Turbo Mode 12, System Boots From Hard Drive 18. System Assembled and Diagnostic 
8. Unique, Heavy-Duty AT Style Case 13. 360K Direct Drive (Not Belt Driven) Tested in our Labs. 
9. Built-in Speaker Famous Brand Floppy Drive 19. One-Full-Year Limited Warranty 

14. Floppy Controller 20. 30-Day Return For Refund Policy 


No Gimmicks, No Hidden Costs, Prices Are For Complete Systems 


$845” $949” 


Above System With Above System With 
10 MB Hard Drive COMPLETE 20 Hard Drive COMPLETE 


Sold Only By Direct Marketing 


=a > ‘now O12 553-0320 


togram written for tom 
Seaputecs’ Return for 
100% Refund if it fails in 


any compatibility test ie.-11,,€7). [=e 2905-Northwest Boulevard Suite 250 


ete en Uaaeee © Ymouth, Minnesota 55441 


Entire Systen’ 


YouCan’t Lose! SYSTEMS Im 
Products Formerly Sold by Olla Computers COD 


CIRCLE 234 DN READER SERVICE CARD 





Allington Computer Products gives the 
best prices on IBMPCs... = 


IBM XT IBM AT 


1 Drive, 640K, 20 MB Hard Disk 
Monochrome Monitor 


$1475 


1.2 Floppy, 512K, 20 MB Hard Disk 
Monochrome Monitor 


$2795 


Color Monitor 


$1675 


Color Monitor 


$2995 


XT 286 (6 MHZ) 


1 Drive, 512K, 20 MB Hard Disk 
Monochrome Monitor Color Monitor 


$2395 $2595 


AT 339 (8 MHZ) 


1.2 Floppy, 512K, 30 MB Hard Disk 
Enchanced Keyboard 


$3495 





...and COMPAQ too! 





COMPAQ PORTABLE| { COMPAQ DESK PRO COMPAG 386 
2 Drives, 256K ........... $1595 1. Drive, 640K, 20 MB BRAND NEW 
; Green or Amber Monitor . $1750 AND 
1 Drive, 256K, 20 MB..... $1950 IN STOCK! 
1 Drive, 640K, 20 MB..... $2025 
CALL FOR 
| COMPAQ 286 CUSTOM 


DESKTOP — 1 Drive 


640K, 30 MB, Monitor .... $3075 1 Drive 640K, 20 MB 


DRIVES & TAPES 


360K Floppy for PC 

360K Floppy for AT 

10MB Tape Backup for XT 
20MB Tape Backup for XT 
20MB Tape Backup for AT 
Plus Hard Card 


EVEREX 
60MB Internal Backup for AT 
60MB External Backup for AT 


SEAGATE HARD DISKS 

20MB Kit for XT (Model 225) 

3OMB Kit for XT (Model 238) 

30MB for AT (Model 4038) 

40MB for AT (Model 4051) w/software .. 
80MB for AT 


IOMEGA 
10 + 10 Bernoulli w/Controller 
20 + 20 Bernoulli w/Controller 


Alctington 
Computer 
roducts . inc. 


3025-E S. MALMO 
ARLINGTON HEIGHTS, IL 60005 


CONFIGURATION 


PORTABLE Il MODEL IV — 
+. $3295 


VIDEO BOARDS 


Hercules Graphics Plus 
Hercules Color Card 
STB EGA Plus 
Paradise Autoswitch 
Quadram Prosync 


Vega Deluxe 

Everex EGA ... 

Everex Edge 

Hercules Compatible Graphics Card 
Hercules Compatible Color Card 


MONITORS 


AMDEK PRINCETON 


NEC Multisync 
THOMPSON Color 


FOR ORDERS & SYSTEMS QUOTES: 


800-548-5105 


FOR INFORMATION AND ILLINOIS CALL 312/228-6333 





Prices and Availability Subject To Change Without Notice 





Bringing you the best in IBM compatible 
peripherals since 1984. 


PRINTERS 


EPSON 


LX 86 $179 LQ 1000... 
FX 86E....$309 LQ 2500... 
FX 286E...$435 EX 800.... 
LQ 800....$439 EX 1000... 


OKIDATA 


192 PLUS 
193 PLUS 
292 W/MODULE.... 
293 W/MODULE.... 
PACEMARK. 


TOSHIBA 


Sail efeicislsssiniece se on 
351 MODEL II 


PROPRINTER 

PROPRINTER XL 
HEWLETT-PACKARD 

LASERJET II 


MICROSOFT 
BUS MOUSE 


$119 


MICROSOFT 
SERIAL MOUSE 


$129 


SOFTWARE 


LOTUS 123 
SYMPHONY 

WORD PERFECT 4 2 
WORDSTAR 2000+ 
MULTIMATE ADV 
MICROSOFT WORD 
FRAMEWORK 

D BASE II] PLUS 

R BASE SYSTEM V 
VOLKSWRITER III 
SMARTCOM 
CROSSTALK 
NORTON UTILITIES 


MANAGING YOUR MONEY .. 





MODEMS 


1200 B ALONE 
1200 B W/SOFTWARE 


EVEREX 300/1200 
W/SOFTWARE 





MULTIFUNCTION 
BOARDS 


EVEREX MAGICARD 384K ... $159 
AST 6 PACK W/384K ..... «ee $189 
AST 6 PACK PREMIUM W/512K $339 
AST ADVANTAGE 

AST RAMPAGE PC W/256K... $259 
AST RAMPAGE AT W/512K ... $409 
ORCHID TINY TURBO 

INTEL ABOVE BOARD PC ... $269 
INTEL ABOVE BOARD PC P/S $299 
INTEL ABOVE BOARD AT.... $359 
INTEL ABOVE BOARD AT P/S $399 
IRMA BOARD 

AST 5251-11 


64K RAM CHIPS 9 FOR $11 


256K CHIPS EACH $2.75 
COEUR aa aannmnrnceerrny oc eoee $109 





MOUSE SYSTEMS EPSON PRINTER STAND KENSINGTON 


MOUSE W/PRINTER PURCHASE MASTERPIECE 
$106 $15 $89 
135 WATT COMPAQ KENSINGTON 
POWER SUPPLY FLOPPY DRIVE = MASTERPIECE PLUS 
$95 $99 $129 


EPSON PLOTTER 


FOUR PEN/FOUR COLOR 


; nal a “The Epson HI-80 is the final choice. It makes a name for itself at the 


100 sheets coated paper ; low end of the price scale ($599) and the top end of the performance 
10 sheets ovarhead EorroRs scale.” PC MAGAZINE 
transparency tiim — EE OKC « Automatic Pan Capping 
Top ratad businass graphics softwara © Fast - 9 inch par second © Standard Parallal Intarfacing 
packaga for PC —___'29 © Accurata - .1 mm step size © Accapts Papar or Transparencies 
Paratie! PC cable _.._=ESE19 ® Four Pen/Four Color © Ona Yaar Epson Warranty 


EGA PACKAGE 


$ 5 6 Q Hires EGA monlon.?990 


LIST PRICE #299 TETLBRICE toe 
TRACTOR OR a) © Dus! Mode Monitor * EGA. CGA . MDA & HGA 
HEET FEEDER : 
ere LX-86, FX-86¢/286e, EX-800/1000, LO-800/1000/2500 ees omens 
IN STOCK, CALL FOR LOW LOW PRICES ; 


HARD ov; CARD 


“2? |) 9398 & s498 


© 640 x 240 Non-glare Tube 
e 16 color, 39 mm Dot Pitch Manufactured by, « 213 MB Formatied 
© Includes Free Cable Hitachi, Samsung or Casper © Lowpower ® Light 2.4 Lbs. 


360K DISK DRIVE OPTI-MOUSE pruaLonu 


© Head Park Zone « Plated Media 


Built By Alpina Eleetronics to IBM Specifications, sama as Ouma 142 
apr es ‘ The Best Mouse The #1 Ranked 


For Your PC! Free-Hand Graphics 


LIST PRICE "199 hi: ‘anys § 9 9 “$9 


10-99 100+ © Double danaity 
RICE #220 
562% %5§9°° © Double-sided « Half Height LISTSERIC 


NO-SLOT CLOCK MICROSOFT | 31%” DISK DRIVE 1200 BAUD 
For Your PC-XT (Clone) or Appia MS-DOS 3.20 FOR YOUR PC/XT/AT DELUXE MODEM 


$49 $88 § ] 49 YOUR CHOICE 
720K Oisk Onve For § 

op eee NiSet Mass Storage or for 

© 20 Year Battery Including 


Down Loading to your 
@ Includes Software GW-BASIC 


é Lap-Top Computer INTERNAL OR EXTERNAL 
Ptug-in Clock Board for PC...°49 suppres ay One Raquires DOS 3.20 


a PLACE ORDERS TOLL FREE! 

mS A DE COMPUTER Continental U.S.A. (800)421-5500 
Inside Califormia (800)262-1710 

4901 W. Rosecrens Ave. Box 5046 Pricaa at our alx atore focationa witt be Ca. & Tx. rasidents add sales tax Prices & 

Hawthorne, CA 90251-5046 highar. avaiiabiitty subject to changa without notice. 


Wa accapt cash, chacks, credit carda or Shipping & hendling charges via UPS 
P ves | > purchase orders from quallfled firma and Ground 50¢/lb UPS Air $1.00/ib. Minimum 
eS | Institutions. Minimum prepald ordar $15.00. charga $3.00. 


With Purchase of Optimouse 











FY 


GET THE MAIL ORDER MONKEY 0} 


F er 











NEW! CCC Portable XTc 


$999” 256K RAM, Two 360K 

1.2 MB Floppy, Keyboard. drives, Built-in 9” TTL or composite 
(A times faster than AT.) monitor, Video Card, Keyboard. 
40 MB Hard Disk Option ...... i ion...... 


NEW! CCC-386c 
$2995 18 MHz, 1 MB RAM, 



































CCC-XTc. 22. eee ee 

30 MB Seagate Hard Disk, 3G0K Fujitsu 
Floppy Drive, 4.77 of 8 MHz CPU speed, 
Keyboard, TTI Monitor and Video Card. 
Color Option w/Monitor & Card—'299° 


# SOFTWARE 


CCC-ATc oo. eee ee 
6 or 10 MHz CPU Speed, 1.2 MB Floppy, 


IBM-XT™,....... 51699” 


256K. 1,360K Drive. 20 MB Hard Disk 


COMPAQ 386™ ... 65199” 
1.2 MB Floppy, 40 MB Hard Disk 


SPERRYIT™,.....*2999” 
1.2 MB Floppy, 40 MB Hard Disk 














TTL Monitor & MGP Card . 179" 
Color Monitor & Color Card. $399” 
3O0MBHardDnive.... 0... .. 649" 
40 MB Hard Drive. .... ne S749" 




























Framework Il........++ §399° ‘ ‘ 

een Oe 309" 101 Style Keyboard... . ........ -5e] > SPECIALS Pe 
Microsoft Quick Basic... .°69” C A’ I A I EGA Monitor.... 

Borland Turbo“C”....... ‘69° FREE OG EGA Short Card. . 5179 
PES: Ist Choice.......2+. s99” CNV AME CAS er 
venient 2. om (eee AS CASH | color Monitor... °299 
Norton Utilities ......... 69° + PRINTERS 2MBEMSXT......°99 


DYNAX 2010 
{Mobatics INTERNAL MODEMS | 200CPS.10" Carriage *369% 











Monograph w/pp . .°69 
539 









Auto Adjustable] f 1200 Baud..... #99” DYNAX 2015 30MBKit....... ae 
Auto Answer 2400 Baud.... $199 | 200 CPS, 15"Carriage. 286 Turbo Card .. 5299 
CCC-EXTERNAL MODEMS | EPSON LQ1000 Electronic Arts ..30% ore 


Auto Adjustable] f 1200 Baud..... sggn 24Pin, 2a: 1S"Carriage. . 
Auto Answer 2400 Baud.... 249° | Toshiba 351 GUARANTEES/WARRANTIES 


24 Pin, 288 CPS, 15"Carriage. ALLCCC Hardware is Warrantied for 1 Year, 
SERVICE AFTER THE SALE 30-Day Money Back Guarantee for Mail 
On-going service on a “first name” basis 50 D/S D/D DISKETTES Orders (15 Days for Walk-ins). All systems 
with the person you bought it from. ccco7 | Plus FREE G0 Capacity DataCase ...*29% | are fully assembled, tested & burned in. 
CIRCLE 270 ON READER SERVICE CARD 


NG fc kt cad nn 


Chicago Computer Connection: 


The Right products, the Right prices, the Right services. 5239 North Harlem Avenue, Chicago, Hlinois 60656 (312) 774-0091 
AMEX, Add 5%. Personal checks, Add 2%. We Don't Hold Checks Because That Would Delay Delivery. IL residents add 8% sales tax. Shipping extra. All orders prepaid. 


CALL TOLL-FREE FOR OUR LOW, LOWPRICES! (800) 422-2666 


CCC-XT.. CCC-AT:, COC: 386, and CCC Portable XT. are registered trademarks of Chicago Computer Connection, Inc IDM and COMPAQ are registered trademarks of their respective Companies. Prices subject to change. 





































FULL OWE YEAR WARRANTY 
30-DAY MONEY BACK GUARANTEE* | 7 





THE CCI"ST” ACCEPTS YOUR CHOICE OF PLUG-IN 
<x PROCESSORS FOR COMPLETE UPGRADABILITY. 


Tp te THE COI ST/286-10 OR ST/286-12 


Stop buying technology that becomes obsolete tomor- 
row'...CCI finally gives you the power of expandability 
..The CCI ST/286 10MHz or CCI ST/286 12MHz ‘AT’ 


includes: ®Clock-calendar with battery back-up 


e Enhanced set-up and diagnostic 
*Motherboard with intel 80286 software and all documentation 


an i Bie as) Western Digital controller card 
0192 Watt power supply 80386 Upgrade From $800 


Lis. 51495 2395 
| THE CCI ST/386 


= 
i, Ei When the going gets tough, call in the speed and power 
we of the CCI 80386... This Powerhouse Includes: 


Intel 32 bit 80386, at 14.2 MHz ® 3 eight-bit, 3 sixteen-bit and 
¢640K RAM and 1.2 Meg floppy 1 thirty-two bit expansion slot 


Full 101 key enhanced keyboard 
Serial and paralle} ports ONLY 
_ ¢ Optional high-speed 80287 


2 ag? Norton Rating avg. 18.4 


= 4)! THE CCI S1/386 WITH PC-HOS 386 


‘i: 

a! f} Software Link's PC—MOS 386 offers the speed and power of a 
3 b. $100,000 minicomputer in a desktop PC. It allows mult-tasking, 
accommodates up to 25 users, and gives them access to up to 
four gigabytes of memory...includes: 
*The CC! ST/386 ¢Monographics adapter 
°2.6MBof RAM,1.2 Meg floppy » Monochrome Monitor 
©101 key, enhanced keyboard «A high speed 44MB drive 


Serial and parallel port 
te WY $4995 


+ Classifieds, Inc. 
17830 State Road 9, Miami, Florida 33162 
(305) 651-5853 Telex 510-600-7725 
Call Today (800) 331-5150 
In FL Call (305) 651-5853 
Support Line (305) 651-0073 


Nocharge for UPS ground shipping _No surcharge for MasterCard or Visa Flonda 
residents add 5 percen! salestax °30-Dey Guarantee-Call or wnite for details. | 
PSE All Trademarks Acknowedged | 


CIRCLE 297 ON READER SERVICE CARD 





















UPS 


500 SYSTEM 


$1995 / 
“scat | SOFTWARE & PRINTERS 


SINCE 1984 






























































NEW VIEWS PFS: WORDPERFECT 4.2 
$489 LOWEST PRICES $492 
PERSPECTIVE 3D DRAFIX 1+ dBASE IIl+ 
$139 $179 $ 
LOGIMOUSE GENERIC CADD 3.0 LOTUS 123 
S68 $55 $309 
Seas ee 
mer i et 
ae, . He 
[ee et 
cae ma 
Reeereaah a: eee ee 
Pewaaiicy: fe ae 
Pema nes i apouagemee oo B 
a le 
Be Ramey 
re Reh 





et Sis PIE 
Be Bs ox fese Fates 9 


G8 888 222 





Be BPE up BORER: B 








Otten 
thewne Cpr ots 
fe: & 
T1100+ STUN/GUN 
$1339 $89... 
M.H.I. WAREHOUSE 
5021 N 20th Street #10261 
Phoenix, AZ 85084 
CIRCLE 387 ON READER SERVICE CARD J eee 

ng Hours: 8-5 MT M-F 0-2 SAT 
Prices reflect cagh doonertt and are subject to at 

wihed ol guaranteed 


face Congpalibity of protucta 
Pua are tuibjec! i 8 restocking charge: Purchaen Sefer 
wt veicone 
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PANASONIC, TOSHIBA, AST, ATARI, 
COMPATIBLE COMPUTERS. ....... CALL 


249 Tale J Ram 3 
179 Mach 10 w/ Mouse 
269 


269 
60 
59 

89 

59 
59 

- 69 

42 

WwW 

88 
6 
55 

3 

+32 
Hn 

449 

308 

CALL 


105 What's Best 


800-662-2686 oxcers onty 


for Ca Orders, Tech Support 415-668-9350 
Call or Write for Free Catalog 


PAYMENT: No Fee For Visa, MasterCard, Cashieru Checks, 
Checks wih 2 week hold, Qualified 7.0.4 CA 
Orders odd sales tax 


SHIPPING: UPS ground-2% of order, 85 min UPS Blue-3% of 
order, $7 min Printer, Monitor, Computers — Coll for 


charges, 
All Products New with full worranties 
Price & avollabillly subject fo change without nofica. 


584 CASTRO ST, SUITE 487 SAN FRANCISCO, CA 94114 





© division of MCSS. Inc Computer & Sofware speciotists since 1981 


EPSON Below Wholesale 


Orders Processed Same Day! Full one year factory warranty. 


_ Big printer 

features little printer 

price. Epsan’s lawest price 

rinter features 120 cps draft 

speed = beautiful near letter quality. 
Perfect far ward pracessing and 

raphics. Fully IBM graphics campatible, 
Sul ane year warranty. Tractar aptianal. 


PRINTERS 





Hard Drives Below Wholesale 


* Seogote $1225 20MB w/Western Digitol Controller . . $329 
* 20MB Hord Disk Cord w/Western Digitol Controller . . $369 


Monitors Below Wholesale 


* NEC Multisyne EGA 
* NEC Multisync EGA Graphics Boord GB-l . 2 2 eo $369 
* RGB Color Monitor $299 


Modems Below Wholesale 


* Externol 1200 Baud - Hoyes compatible w/software . . $99 
+ Externol 2400 Baud - Hoyes compatible w/software . $219 


nt Pi tsto Send check, money order or PO. to: 
om PC Pitstop 
4517 W Lake Street 
Minneapolis, MN 554% 


Call Tall Free Now! 


1-800-544-5490 














More And More 
PC Marketers Are 
Turning To 
The Big Book... 


Because PC Magazine delivers 375,000 brand 
specifiers who know exactly what they want to 
buy. They just need to decide who to buy it from. 


So why would you think of not being seen in 
even one issue? Especially at 15% off the general 
advertising rate. Be a regular in the Big Book. 


POLE 
MEASURE. 


CIRCLE 355 ON READER SERVICE CARD 





Not Sure About 
A Product Or Service 
You've Seen Here? 


Then why not fill out the 
reader service card right now, 
send it to us, and you'll receive 
more information directly from 
the vendor or manufacturer. 
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‘Marketplace 


The PC Buyers Guide to Up! and Services 


This is your showcase—your direct source of information 
on PC products and services. PC Magazine Marketplace 
gives you quick access to exactly what you're looking for, 
plus information regarding price, discounts, specifications 
and delivery. Use this guide to help you decide which 
products to buy. 





poe HAS THE ULTIMATE IN 3.5” DRIVES 


J&M’S BRAND NEW 3.5" DRIVES allow you to bring your system 
up to “state of the art” enhancement. You can exchange data wi 
IBM* PC convertibles and other newer systems. You can backup hard 
disk data using half as many diskettes as you would need with the MS- 
DOS** BACKUP utility. 
J&M'S 3.5” DRIVES UTILIZE MACH 3.5, the newly designed 
device driver software and formatter. MACH 3.5 allows faster perfor- 
mances in read/write access and format capabilities and RUNS ON 
ANY DOS 2.0 or later. 
Also included with J&M’s 3.5” drives is a copy of ARC,°°® the ac- 
claimed file compression and backup utility. 
3.5” INTERNAL DRIVE W/MACH 3.5 $199.00 
3.5" EXTERNAL DRIVE WI/CASE, PS, CABLE $250.00 
AND MACH 3.5 


MACH 3.5 device driver software and formatter ae also be purchased 
separately for use with ee ae Only $29. 


and 
ship COD for certified check. 
Shipping is extra. 
Sp reaeron acters of Ine 
national Business Machines 
‘MS-DOS isa 
Microsoft Corporation. 
pe ear 


J & M SYSTEMS, LTD. 
me cpa ee ay e733 
uquerque, 
desire to use the authors would appre 505/292-4182 





VIDEOTUTOR. 


VIDEOTAPE TUTORING 
Orders 
Dealer Inquiries 


808-254-6419 
219 Ilihau St., Kailua, HI 96734 
CIRCLE 224 ON READER SERVICE CARD 


Tandy’ 3000 HD Computar 





Tey, 1000 SX Computer 


Capture Video whee: only s24gut 


Now you cen easily and inexpensively acquire images 
from eny standard video source — videotape, camere, disk — 
tor display on your PC, XT, AT, or compatible. 

Cepture time is less than twelve seconds. 
ComputerEyes provides the interfece hardwere, complete 
easy-to-use software support on disk, and owner's manual 
All you need ts an IBM color grephics adapter, or enhanced 
grephics edepter, or equivelent. ComputerEyes is compatible 
with virtuelly ell popular graphics programs 
Think of the possibilities! 

ComputerEyes 1s backed by a one yeer warrenty and the 
success of over 10,000 systems sold Satisfaction 
Quaranteed or retum it within ten days for full refund 
Also available’ Demo Disk, $3, ComputerEyes with 
quality b/w video camera, $519.95 compiete, Integrated | 
ComputerEyes/TelePaint image capture and editing softwere, 
$50 additional See your dealer or order direct. 
For more information call 617-329-5400 


To order cell 800-346-0090 
of mail your order 1a_Digite! vision, inc 
66 Eastern Avenua. Dedham, MA02026 
VISA, M/C, or COD accapted ~ 


S&H $4 for ComputarEyes $9tor ce). 
Camere System Mags residenis AS) \ 


20-40% 


OFF LIST ON ALL TANDY 
AND RS EQUIPMENT 


~ Save Un All TANDY, Epson, Dkidata Printers! 


~ Sava On STB, Zuckar, And Other 
Non-TANDY Boards And Softwaret 


~ Sava Dn All Radio Shack Products! 
CALL FOR LATEST PRICES! 


You will be pleased with our pepe efficient service... 
CALL TOLL FREE and with the knowledge that 
FOR ORDERS: 


1-800-44SHAAK ® 


COL 
AESIDENTS AND Great Western Ecectronics 


4 IMATION 228 MAIN, MONTROSE, COLO 81401 
ae OTs HOURS 9-5 MST, MON -FRI. =5 





add 5% sates tax 
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NEVER FORGET ANC 


Never forgetanother com- How To Ord ' 4 
mand with PC-DocuMate™ — 







































i Select templates by program 
pl Li bail lee! Sail and keyboardstyle, En wothes 
fon because commandsand software not listed here. wa 
formats are at yourfingertips | ECCRAM soe | 
bs DOS 20/2 Ay IC 
for quick and easy reference. | 0055.03. AB) LIE 
Lotus 1-2-3 \| ciD) 
SMA‘ expertly designed Multiplan 2.0 A 
Peed appetrel seaar BASE Il + AB \clole 
are easier to use than book- | & Base 5000 A|B 
lets orreference cards. The |" ‘eiclole | 
data iscomplete, it’s property | Lox aiB| | TE 
orppmdio heipyouand Pion A'B CIDE 
it’s available at a glance. | MulbMate Advantage A BICIDIE eres 
| Word? New! |A/B/CIDIE <5 
, Over 500,000 PC-Dacu- WordStar 40 New! A E 
Mates are inuse today-at_ | {yea 2000+ Nid PT ee es 
home, and at workin Amer- | Konto A B-21 
me, ' ° Do-it-yourseli* A\BICIDIE 
ica’s major corporations-like | (Partial ist. call for more BE Askyour Computer Sasa Fe Dacula i 
: a ee ACH ks 
IBM, AT&T, GM, Kodak, GE, | ates sv aisbl gp Dealer orto order by (igratetemplae models on keyboard style charo rT 
Exxon, Xerox, Citibank, and A = [BM PC, PC/XT, COMPA credit card call toll-free 
peeipipcons ‘ B = IBMPCAT i Shipping and handling add A . $200 r 
hundreds more. C= Alar 6300 ' 1-800-762-7874 foreign orders, except Canada add $20.00 ' 
So order your PC-Docu- Re IBR EnloncediNeat {In North Carolina call 919-878-3600) Canada and Puerto Ricoadd $450... ——— 
tes today with confidence | oo ce aii co naycu, or fill outthe coupon: North Carohna residents add 5% sales tax 
andjonourthowsandsot [UTC AUeDN CRANE | Bl Netodaitymenn TOINAWOUNT LU 
satisfied users-who never u are not completely satisfied re- i OCheck/Money OrderEnclosed O MasterCard OVisa OAmencan Express OChoice i 
forget a command. Xirnit tous undamaged) for refund. Card No. Exp Date i 
| Signature 
Attention Corporate Cus- Dealer inquines invited B Nime I 
tomers: Call for quantity D> IPa Fa Address 
discounts or quotations on | | City State_____ Zip. a 
custom templatesto meet —_ Systems Management Asscaates Inc Bp Daytime Phone | 
your special needs. pel rapcsr tacit US funds only No CODs Be sure to indicate keyboard style on lispng and include with order, 
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Add-Ons For 
The Blind 


What you add on to your computer, if you're 





In Lotus’ 1-2-3 and Symphony 


TACTEGS 


(Tables And Charts Through Extended Character Sets) 
ADDS A TOUCH OF CLASS TO TABLES AND CHARTS 


@ WYSIWYG (what-you-see- © Fully integrated into Lotus* 


a blind operator, is almost more important 
than the computer itself. 


Scanners, modems, braille printers, speech 


is-what-you-get) ° 


Easy to use mnemonic codes 
Full Character speed pnnting 
Greek, math, etc. characters 
(codes 160-255) 

Not copy protected 


Supports communications 
and file export 

Prints directly from Lotus 
Use any printer with IBM 
Extended Character Set** 
Uses no added mamory 


synthesizers, braille output devices and a 
host of other peripherals are described in 
“Add-Ons: The Ultimate Guide to Peripher- 
als for the Blind Computer User.” 


The old way <—— 


Tha TACTECS way 


{Castles 


The product reviews contained in this book ‘palaces 


are written by those who know them best 
— blind computer users. 


$16.95 for braille or cassesse / $19.95 for print 


MasterCard/VISA/check $39.95 (plus $2.50 shipping & handling) 
Orders, call any tima. 800-231-4310 ext. 870 (in Mich. 313 562-9870) 


ROYALL ENTERPRISES 


Send orders to’ 


National Braille Press Inc. 
88 St. Stephen Street, Boston, MA 02115 
(617) 266-6160 


P.O. Box 1134 ¢ Bloomfield Hills, MI 48303 
* 1-2-3 Releases 2, 0, 2.01, Symphony Releases 1. 0, 1. 1, 1.2 


** To check your pninter load BASIC and type: 
FOR N=160 TO 255 PRINT CHRS$(N), “ LPRINT CHRS(N), NEXT [ENTER] 


NBP ts a nonprofit braille printing and publishing house Pnnted characters should match those displayed on screen 





| 

i 
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For thousands of customers world 
wide, we supplied the connection 
to get information into their PC. 

Our “SCANNING CONNECTION” 
system can scan images for use 
with desktop publishing systems, 
convert images to text using our 
OCR software and send images to 
facsimile machines. 


9-TRACK TAPE 
OCR SCANNING 
WP CONVERSION 


Our "TAPE CONNECTION” system 
can read and write 1/2" 9-Track 
800/1600/6250 GCR magnetic 
tapes from large computer systems. 
Our "DISKETTE CONNECTION”’ 
system can read and write most 
3%", 5%", and 8" diskettes. 

For more information please 
call us at 602-779-3341. 


me FLAGSTAFF 1120 Kaibab 
ENGINEERING Fiagstaff, Az 86001 
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ersion 


ne What does the 
available 


Bible say? And 
where? 


We offer an integrated family of software products that allow you to search the Bible as 
never before. 

With “THE WORD Processor” software (which includes the complete text of the KJV 
or NIV Bible) you can create indexes on key words, phrases, even concepts, as well as 
search, display or print, for just $199.95. Greek and Hebrew Transliterator products 
which include Strong's Concordance are also available. Or choose from a host of other 
exciting Biblical software products available in varying price ranges. 

So if you're still searching, giveuSa ee 


call, We’re anxious to show you how 
your PC can help you access your GLE RESEARCH SYSTEMS 
e. | 2013 Wells Branch Parkway, Suite 304 


Bible as never before. 
Include $3.00 for postage and handhing For Apple, IBM PC Austin, Texas 78728 (512) 251-7541 


Commodore 64, TRS80. Macinionh CPM 22 MS DOS. 
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Not 
Sure 
About A 
Product 
Or Service 
You've 
Seen Here? 


Then why not 
fill out the 
reader service 
card right now, 
send it to us, 
and you'll 
receive more 
information 
directly from 
the vendor or 
manufacturer. 











Now it’s easy to 


design screens in any 
computer language. 


Saywhat?!™ is the newest tool 
for software designers and 
programmers. It’s the fastest 
way to create stunningly 
beautiful screens for programs, 
prototyping, and slide shows. 
Saywhat?! is so intuitive to use 
that even people who have 
never created a screen before 
will feel right at home. Yet it has 
all the performance that 
veteran programmers want. 


! 
Powerful commands 
mean fast screen 
design. Create screens 
quickly and visually ina 
“what you see is what 
you get” environment. 
Then, with one simple 
command in your 
program, your screens 
will all pop up like 
magic. Any program 
you write will run faster 
and look better with 
Saywhat?! screens. 


Saywhar™ runs on [BM PC/XT/AT™ and 


Ashion Tate, tne 


Features! 
Everything you expect 
ina professional screen 
design tool is right at 
your fingertips, whether 
you use a color or 
monochrome system. 

= Multi-style lines 

® Color and mono- 
chrome drawing 

® Walk-about mode 

® Automatic box 
generation ® Block 
copy ® Rubber 
stamping ® Block paint 


® Block move ® Block 
erase ® All color 
combinations #16 
border colors (CGA) 

® Text entry © Blinking 
= Extended character 
set ® Undo ® Print 
screen ® Direct access 
to DOS. The endless 
possibilities make 
beautiful screen design 
casy and fun. 


Windows! 
All your programs, even 
batch files, can have 
windows and instant 
help screens, up to 
three levels deep. Now 
you can give your 
programs that crisp 
“Sidekick”” feel. 


Languages! 


Thanks to our new 
resident utility, instant 
screens are possible 
with any language 
running under PC/MS- 
DOS™. Like dBASE, 
Pascal, BASIC, C, 
Modula-2, FORTRAN, 
and COBOL. Saywhat?! 
is the perfect compan- 
ion for the Clipper, 


WordTech, FoxBase, 
and QuickBASIC com- 
pilers. And screens can 
be modified without 
recompiling your code. 
Saywhat?! even writes 
Clear, concise data entry 
code for dBASE, Turbo 
Pascal and BASIC. Slide 
shows and program 
prototypes can be 
arranged with as little as 
asimple batch file. 


Value! 


Now comes the best 
part—a sensible, even 


incredible, price. $49.95. 


That includes a 68-page 
bound manual, a quick 
reference guide, sample 
screens, eleven utilities, 
and technical support. 
Not copy-protected. No 
licensing fees. 


Just call the toll-free 
number to order 
Saywhat?! today. 


When it comes to 
guaranteed, lightning- 
fast, first class screens, 
you're no longer on 
foreign ground. 


compatibles. Sawwhat™ ts. trademark of The Research Group Sidekick and Turbo Pascal ave trademarks of Bortand tntemational, 
Inc (BM PC/XT/AT and PC DOS are trademarks of International Business Machines, Inc MS DOS ts @ trademark of Microsoft Corp dBASE is a registered rademark of 
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ft 


5499 


(+ $5 shipping ond hondling) 


800-HOT-WARE 
(800-468-9273) 

In California: 
800-231-7849 

In Canada: 
800-663-9361 
International: 
415-571-5019 


The Research Group 

88 South Linden Ave. 
South San Francisco 
CA 94080 


© 1987 The Research Group 


10) ') Ss £0, @) 7; O) es Wt. 


52 eg, a $59.95 
\ UNDELETE 


= 
Be TTOUON, A $99.95 


CACHE 


eninFon 
~-—--\ $79.00 
\\ RECLAIM 
— — —~-} $49.95 


&_ 
[ \  UNFORMAT 
_—é¢bdddd__ ___\ (Even when 


not installed) 
You could pay $288.85 or ONLY $99.00 
To Order Call 800-523-0258 


Poul Maces . 
123 N First St. Ashiand, OR 97520 
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For Buyers Only... 


We realize that many of you prefer tobuy from direct 
marketers because it’s faster, more convenient and more | 
economical. So PC Magazine’s Direct Marketing Connection 

is for buyers like you. | 


This section will help you get the products you need. This 
is the first place you should look when you're making your 
purchasing decisions. And given the amount of buying you 
will bedoing inthe next 12 months*, (i.e., 65% ofsubscribers 
planto buy monitors, 75% printers, 61% add-in boards and 
61% mass storage products) this special section will help you 
quickly find the products and services you’ re looking for. 

*1986 Plan To Buy Study 











If Youre 
An 


‘Advertiser... 


Here’s where your ad 
belongs. This is exactly 
where serious PC buyers do 
their looking, comparing 
and buying. So you need to 
be here when they shop. 


After all, PC Magazine deliv- 
ers the largest audience of 
brand specifiers—the busi- 
ness people who are called 
upon to determine brands 
and models of PC products 
to be purchased by their 
companies. 


You get a circulation of 
375,000, the lowest cost per 
buyer in the industry, and 
15% off the general adver- 
tising rate. Don’t let a clos- 


| ing date slip past you. Be in 


the Big Book, it’s where you 
belong. 


= 
a 


P 


= 
oe 
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FREE INFORMATION 


About Products & Services 
in this Issue! Here's your chance to have all the 
facts, figures, and specifications about the products or 
services advertised or mentioned in this issue of PC 
Magazine. Absolutely free of charge! 

Just complete the attached card. We'll notify the manu- 
facturers or distributors so you can receive your free bro- 
chures directly from them. 











1) For which of tha h Hard Diah/Tape 2) Your primary job 
following products Back-up function is (check) 
ara you Involved In | OC Add-in Boards 8 © Agminstrative! 
selecting brands/ 1 OLANS General Manage- 
modalatobe & OMicro-Mantrama ment 
bought by your Links . < MISDP Commun- 
company ororganl- Software cavers Syers., 
zatlon? (check all 1 CO Communicaticns Programming 
that apply) m O Accounting ul GEnginessogsa0 

fn Spreadsheets: v = Finance/Accounting 

Hardware Financial w = Markenng/Sales 

a CMantrama Planners 

b OMin: © CProect 3) Next step after 

e CPC Managers Information is 

d = Primers/ p Word recalved: 

Plotters Processors x < Purchase Order 

@ OMonittors q 0 Databese y — Evaluation 

1 C Terminals Managers z C Speciicaton! 

g —=Modems ¢ %Graptics Recommendation 

PLEASE PRINT CLEARLY—use only one card per person 

Name Bus Phone) 

Company Title 

TC AN 
Cty ee State ip 


12-9. code must be nciudes to inaure delivery) 

Please send ms ons year (22 Issues) of PC Magazine for $27.97 and 
bill me. (Full one-year subscription price $34.97.) Offer valid in U.S. and 
possessions only. 





1) For which of tha h C Hard Orsk/Tape 2) Your primary job 
following products Back-up function Is (check) 
are youlnvolvedin =. O Add-in Boards s OC Adminstrative! 
selecting brands/ y OLANS General Manage- 
models to be k OMcro-Mantrana ment 
bought by your Links % C&C MISDP Commun- 
company ororganl- Software Cations Systems, 
zation? (checkall |. C.Communcatons Programing 
that apply) a! Gg Aaa vO Finance/Accournting 

Hardware Financial w= Marketing/Sales 

a Mantrama Planners 

b UMin © (1 Propct 3) Next step after 

Coe PC Managers Information is 

d = Primters/ p = Word received: 

Piotters Processors. x = Purchase Order 

e Montors q [Database y OC Evatuaton 

¢ CO ermmna's Managers Zz (Specification 

g = Modems ¢ [2 Graphics Recommendation 

PLEASE PRINT CLEARLY— use only one card Der person 

Name Bus Phore( — ) 

Ce | 

6 | a a a Yo. 
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CO Please send me one year (22 issues) of PC Magazine for $27.97 and 
bill me. (Full one-yeer subscription price $34.97.) Offer valid In U.S. and 
possessions only. 


READER SERVICE CARD 


It'saseasyas 1,2,3 

to have valuable information about 
dozens of products right at your 
fingertips: 

Fillin your name and address and 
check off your answers to the three 
research questions. (One card per 
person, please.) 


Circle the numbers on the card that 
correspond to the ads or articles 
you'd like more information about. 
(Numbers for advertised products 
are repeated in the Advertiser Index as well.) 





Mail the card today. ..it's postage 
paid. The literature will be mailed 
free of charge to your attention. 


CIRCLE FORFREEINFORMATION _Vold after September 15, 1967_ 
101 102 103 104 105 106 107 108 108 110 111 112 41939 114 115 116 117 116 116 120 
121 122 123 124 125 126 127 128 128 130 191 132 199 134 136 136 137 198 190 140 
£41 142 143 144 146 146 147 146 149 150 161 152 153 154 166 186 167 158 189 160 


161 162 163 154 166 168 167 168 189 170 171 172 173 174 176 178 177 178 179 180 
901 182 183 184 166 196 197 186 189 190 191 182 199 194 196 196 197 186 196 200 
201 202 203 204 206 206 207 206 209 210 211 212 213 214 215 216 217 216 219 220 
221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 238 237 238 239 240 
241 242 243 244 245 245 247 246 249 250 251 252 253 254 258 256 257 258 259 260 
261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 275 277 276 279 280 
281 262 263 264 285 286 267 288 269 290 291 292 299 204 205 296 297 298 290 300 
301 902 303 304 306 306 307 306 309 310 311 312 313 314 916 316 317 316 319 320 
821 322 323 324 325 328 327 328 329 380 331 SG2 339 934 336 336 337 398 S80 340 
341 342 949 344 345 340 347 348 349 350 351 352 353 364 365 356 367 356 368 300 
361 362 3963 364 365 366 367 388 368 370 371 372 373 374 376 376 377 378 379 380 
381 382 383 384 386 386 387 388 380 390 361 302 303 304 305 306 307 308 308 400 
401 402 403 404 405 405 407 408 409 410 411 412 413 414 415 416 417 418 419 420 
421 422 423 424 425 426 427 425 429 430 431 432 433 434 435 438 437 438 430 440 
441 442 443 444 445 446 447 449 449 450 451 452 453 454 455 458 457 458 450 460 
461 462 463 464 465 466 467 468 450 470 471 472 473 474 475 476 477 478 479 480 
461 482 483 464 485 466 467 488 489 490 491 492 493 494 495 496 497 498 499 500 
601 502 503 504 606 606 S07 508 509 610 611 612 613 614 614 618 617 616 816 620 
$21 522 523 &24 526 528 527 528 529 590 531 532 533 634 535 536 697 538 638 540 
541 542 543 544 545 545 547 548 549 550 551 552 563 564 556 566 667 556 569 560 
561 662 563 564 665 568 567 S68 569 5670 G71 672 673 674 575 678 677 578 S70 580 
661 562 583 564 585 586 567 588 569 500 501 S62 509 504 608 696 SE? 06 500 600 
601 502 603 604 605 606 507 608 609 610 611 612 613 614 615 616 617 616 619 620 
@21 622 623 624 625 626 G27 526 629 630 631 632 633 634 635 636 637 636 639 640 
641 642 643 644 645 646 647 648 649 650 651 652 653 654 655 646 657 658 659 660 
661 662 663 664 685 666 667 666 669 670 671 672 673 674 675 676 677 576 670 680 
661 682 6B3 684 685 686 667 684 689 690 691 G02 693 894 495 698 697 698 699 700 

PCOI9-2 
CIRCLEFORFREEINFORMATION _ Void after September 15, 1987 


101 102 103 104 105 106 107 108 109 110 191 112 193 114 115 116 117 118 119 120 
121 122 123 124 126 126 127 128 128 130 131 132 133 134 136 136 137 198 136 140 
141 142 143 144 146 146 147 148 149 180 161 162 153 154 155 156 157 166 160 160 
151 162 163 164 186 166 167 168 169 170 171 172 173 174 176 178 177 178 179 160 
161 182 163 164 185 186 157 186 180 190 191 182 193 184 196 196 197 196 196 200 
201 202 203 204 206 206 207 206 209 210 211 212 219 214 215 216 217 218 219 220 
221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 238 237 298 230 240 
241 242 243 244 245 246 247 246 249 250 251 252 263 254 255 256 257 256 250 260 
261 262 263 264 265 266 267 268 269 270 271 272 279 274 275 275 277 278 279 280 
281 282 283 284 285 286 287 288 289 290 291 292 203 204 295 296 207 298 299 300 
301 302 303 304 306 306 307 308 309 310 911 312 313 914 316 316 317 316 316 320 
$21 S22 323 324 325 326 327 328 329 330 331 392 335 3396 336 336 397 338 338 40 
341 342 343 344 345 346 347 348 349 350 351 352 963 364 955 356 357 368 360 380 
361 362 363 364 365 366 357 368 369 370 371 372 373 374 375 376 377 376 379 380 
361 382 363 384 365 386 367 388 389 390 391 392 383 394 305 306 307 396 399 400 
401 402 403 404 405 406 407 406 409 410 411 412 413 414 415 416 417 415 419 420 
421 422 423 424 425 426 427 425 429 430 431 432 433 434 435 438 437 438 439 440 
441 442 443 444 445 448 447 448 449 450 451 452 463 454 455 456 4567 456 459 460 
461 482 463 484 465 496 467 486 469 470 471 472 473 474 475 475 477 475 479 480 


481 482 483 484 465 486 487 496 489 490 491 492 493 494 495 496 497 496 499 500 
801 502 S03 504 608 506 607 508 509 510 611 612 5139 614 515 615 517 518 518 520 
521 522 $23 624 525 526 627 626 629 530 531 632 633 634 635 635 537 538 530 640 
541 S42 543 644 S45 546 547 546 649 550 651 652 553 564 556 566 557 556 560 560 
661 662 563 564 565 566 567 566 569 570 571 S72 ST3 574 575 676 677 578 &78 5BO 
581 582 583 584 685 SB6 587 586 689 590 5Q1 5a2 503 584 595 596 597 596 589 600 
601 502 603 604 605 608 507 608 609 610 611 612 613 614 615 616 617 616 619 620 
621 622 623 624 625 526 427 626 629 630 631 632 633 634 635 636 637 638 639 640 
641 642 643 644 645 645 647 646 649 650 651 652 653 654 655 656 657 656 659 680 
661 662 663 664 665 666 667 666 659 570 671 572 673 674 675 676 677 576 679 GAO 
661 682 683 684 685 686 687 686 689 690 691 692 693 694 695 696 697 696 699 700 
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COMMUNICATIONS .. . 458 


COMPUTER 
SYSTEMS 


DISK DRIVES 
DISKETTES 


MONITORS 

NETWORKING 
PERIPHERALS 

PLOTTERS 

POWER PROTECTION . . 463 
POWER SUPPLIES 
PRINTERS 

SECURITY 

SPEED DEVICES . . 463, 464 


SOFTWARE 


ACCOUNTING ... . 464, 465 


ARTIFICIAL 
INTELLIGENCE 


SOFTWARE continued 


BACKUP SYSTEMS 
BUSINESS 


BUSINESS PROJECT 
MANAGEMENT 


BUSINESS TIME 
MANAGEMENT 


COMMUNICATIONS .. . 466 
CONSTRUCTION 

DATA BASE 

DATA ENTRY 

DATA MANAGEMENT .... 


DESKTOP 
PUBLISHING 


ENGINEERING . .. . 468, 469 
ENTERTAINMENT/ 
ES 


FINANCIAL 
GENERAL 
GRAPHICS 
HEALTH 


SOFTWARE continued 


MAILING 
PROGRAMS 


MANUFACTURING 
MEDICAL 


MULTI-USER 
SYSTEMS 


ONE-OF-A-KIND 
OPERATION 
PREVENTATIVE 
MAINTENANCE 
PUBLIC DOMAIN 
REAL ESTATE 
RELIGION 


SCIENTIFIC 
SECURITY 
SERVICES 


TERMINAL 
EMULATION 


UTILITIES. . . 475, 476, 477, 


478 
WORD 


PROCESSING 478, 479 


ACCESSORIES 
BAR CODING 


BUSINESS 
OPPORTUNITIES 


CATALOGUES 


COMPUTER 
INSURANCE 


COMPUTER LEASING 
COMPUTER SERVICES . 480 
COMPUTER TRAINING.... 
CONSULTANTS 
CONVERSION SERVICE... 
DATA CONVERSION. . . . 480 
DIGITIZERS 

DISK CONVERSION... . 481 


DISKETTE COPY 
SERVICE 


EMPLOY MENT 
OPPORTUNITIES 


FURNITURE 
MAILING LISTS 
PUBLICATIONS 
SUPPLIES 

USED EQUIPMENT 


Advertising Rates and Information: PC Magazine Classified Marketplace 
PC Mogazine Classified Morketplace is a special economical section for product and service listings. 
Listings are grouped by category and sold by column inches. Second color option available. 
Standard Directory Listings are also available for a minimum of 4 issues at $305 per issue ($1220 total). 
For additional information call 212-503-SIIS. 


PC Magazine Classified Advertising Staff 
One Park Avenue, New York, NY 10016 
(212) §03-5115 


Advertising Director 
Kathryn J. Cumberlander 
Sales Manager 

Daniel L. Rosensweig 

Sr. Advertising Coordinator 
Monica Dixon 


Advertising Coordinator 
Angela Kiffin 


Sales Assistont 

Linda Annis 
Production Manager 
Anne Brockinton 

(212) 503-5441 
Production Covtdinator 
Wendy Long 

(212) 503-4765 


Account Managers 
Terriiory #1—Glenda Campbell (212) 503-5118 
CT, SC, VA, NC, NY, GA, PA, VT, MA, NH. WV, NM 
Territory #2—Paut Klein (212) 503-5156 
LA, MO, OK, HI, AR, KY. NB, Wi, MS. IL. AL, MI, ME. JA, MN, TX 


ALL OVERSEAS 


Territory #3—Dennis Leavey (212) 503-5176 

CO, MT. UT. CA. OR, ID, TN, (CA ZIPS 94000 & UP) 
Territory #4—Etot Bryan (212) 503-5175 

AZ OCA, RW. FL. AK. IN, WY OH, (C4 ZIPS 93999 & DOWN, 
Territory #S—Wendy Friedman (212) 503-5117 

Nj, DC, MD, KS, ND. WA. SD, ALL CANADA 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET... . 


WAVED Ga 


HARDWARE/ADD-ON BOARDS 


PC-SPRINT 


“PC-Sprint from Exec-PC may be 
the speed dernon you've been 
looking for." 

— PC Magsnre 
© Run your PC, KT or clone at 7.38 mhz. 
© 280% Speedup (Norton SI rating) 

* Speeds up ail software ~ 
you can see the difference 
© Extemal speed switch 
© External reset button 
© Change speed “on the fly" 
® Compatibie with 8087 
# Works with all color or mono displays 
# “Slotiess” plug-sn on most PCs 
* includes Selectable top speed, 
instruchons, warranty, tool, 
remote mount switch, 
free BBS subscription 


$8995 ‘¥20 add $10 Call for itor 


mation on other products: 


Sp 4-1 oe od OO La oe 


P.O. Box 11268 Shorewood, WI 53211 


CS ee oe — | 


CIRCLE $51 OW READER SERVICE CARD 


IBM-APPLE COMPATIBLE CARD 

For IBM, or compatible clones or Tandy owners 
FREE BROCHURE explains how you can run Ap- 
ple Programs, on your MS DOS Compatible 
Computer Runs Apple and MS DOS Separalety 
or Simultaneously 

Compatibte Penpherats, Inc 

Box 292071 Dep! P 

Ft Lauderdale, FL 33329 

1-800-872-9942 (In Florida 1-305-962-8846) 


PC Magazine Classified 
Marketplace 
the ultimate target market! 


The tirand specifiers who read PC 
Magazine don't have the time to shop 
around, there only concern is getting 
what they need as quickly as possible 


They'll DIRECT their attention 
to PC Magazine Classified 
Marketplace 


Por them PC Magazine Classifi 
Marketplace’s Direct Respons 
Display Ad format represents a fast. 
easy und cast effective method of 
product acquisition They know tt 
walt have the praducts they need and 
the information they want regardmg 
price, volume discounts, specified 
lions and delivery 

Ifyou think that your busmess can 
henefit from the 375,000 braud 
specifiers whe read PC Magazine 
YOU'RE RIGHT! 


So take DIRECT action and 
call (212) 503-5115 


The RESET BUTTON 
that IBM forgotl 


At last a reset buttan 
for your IBM PC, XT or 
AT. You no langer 
hava to turn your ma- 
chine aff and on again 
when — CTRL-ALT-DEL 
daesn‘t work. A must 
far hard-disk users. 
Campletely safe, in- 
stalls in minutes. No 
soldering. 


$24.95 


Aveulobie tor 3BM PC, XT, At 

ond genenc clones No 
chorge cords odd $2 00 lor 

shp add $2 50 tor CODs 
Irata - Reset. 
2562 E. Glade 
Mesa, Az. 85204 


(602) 926-7969 


FULL FEATURE LOGIC 
ANALYSIS AT LOW 
COST!!1111!! The LA-200 lets 
you use the IBM PC or com- 
patible you already own as a 
logic analyzer with up to 32 
channels for state or timing, 
with speeds up to 100MHz. 
Ease of setup, compare 
mode, timing diagrams, help 
windows and other features 
usually found in much more 
expensive Logic Analyzers 
are included in a complete 
system for less than $3,000. 
For details, call or wnte: To- 
tal Logic, 585 Burbank St. 
#A, Broomfield, CO 80020. 
(303) 460-0118. 


TOTAL 
LOGIC 


TOTAL LOGIC CORPORATION 
585 BURBANK ST.. UNIT A 
BROOMFPIELO, CO 80020 
(303) 460-0118 

CIRCLE 552 ON READER SEAVICE CARD 


PC MAGAZINE ® TUNE 9. 


CFiPCLO< 


10-year PC clock/ 
calendar in a chip! 


B Automatic Dete/Time with ten 
year orm Pasy backup M@ No slot 
needed B plugin B 


CHIPCLOK wisoftwara 


FAST 88 


Makes your PC run 
like an AT! 
PC Magezina “Editor's Choica”™ 
(9/16/86) 


@ No slot needed M Speed select 
& reset switch Ml 100% compatible 
with alt software I Tech support 


FAST 88 without CPU $99.00 
FAST 88 with 8088-2 $105.00 
FAST 88 with V20-8 $11900 


30-day money-back guarantee 
AMEX Mc VISA cop 
To Order, Cali or Write 
1-800-722-2353 in USA 

1-312-529-2552 In IL 


7 Circle Reader Response for he 


tree PC Tip-ol-the-Week 


COMPUQUEST Enginearing Inc. 
801 Morse Avanue 
Schaumburg, IL 60193 
CIRCLE $53 ON READER SERVICE CARD 


$7900 


COMMUNICATIONS 


COMMUNICATIONS 





‘= ee 
FAMOUS BRAND 


2400 


BAUD MODEMS 


“Our Volume Buying means 
GIANT Cost Savings for you!!"} 


O 
ony $179 
HAYES COMPATIBLE 


U.S, MADE, 2YR MPG. WARRANTY 
(00/1200 or 2400 bps) 


WHILE SUPPLY LASTS 


805-656-3741 


(CIRCLE 854 ON READER SERVICE CARO 











thru 
BOX 
$42.50 


4250 S8H 


BREAK 


approx 


WireTap 
Hall ComSec, he? ; 303 


GIACLE 555.08 READER SERVICE CARD 


BEST BARGAINS OF 1987! 


Computara: 

AT&T— 

6300 640K 1 Drive Mono $1239 
6300 640K 2 Drive Mono $1419 
6300 640K 20 MB Mono = $1619 
Panaaonic— 

SR Partner 256K 2 Drives $1195 
FX-600 2 DR Mono $ 899 
FX-600 2 DR Color $1199 


Modema: 
1200B Interna! w/Smartcom 11 $313 
1200B Extemal $384 
2400B Internal w'Smartcom 11 $516 
Smartmodem 2400 Extemal $563 
Vental— 

1200 Helfcard w Crossteik 
PC 2400 Plus Extemal 
Evarex 300/1200 BAUD 
DCA-IRMA 


$259 
$389 
$ 99 
$729 


STARFLIGHT TELEMARKETING 
P.O. Box 685 Nitro, West Virginia 25143 
1-800-423-7347 
Cail for additional info on other products 
Dealer Inquiries Welcomed 
MC/VISA Accepted 
CIRCLE 556 ON READER SERVICE CARD 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115 


COMPUTER SYSTEMS 


WYSE Laer ees Miz, 
12mb fd. 8 
paralial, ops. 


Heres 
$1699 


PC-188 (4.77/89 Mhz) 
$167¢ 


Lieto Lay New 
2 POG! Laptop (New) 


— 
(703) 440-9444 


IMPORT FROM TAIWAN 


Low Price! High Qualityl! 
A your profit marginii 


BABY 286 TURBO SYSTEM 
MEGA 4000 TURBO XT SYSTEM 
FCC APPROVEO ADD-ONS: 

* EGA * MGP * CGA* 

* ATO * DISK 0 * 
ANO MORE... 
180W UL POWER SUPPLY 


= 
ORDER HOTLINE: eee, 
FAX: 2-9176201TLX: 2971 Wun sue 9 


3 NO. 4, |, Lane Sze Wer, 
Shin Then Tipe: 23136, Tawan, a 
MAILING ADDRESS: 
olen ae: Stun Tien. Tanpet 23102 
CONTACT 0 oun ir SHOW ROOM 
14) 895-3800 


any tr TUX: 3720117 
{ef INFO. & QUOTATION 
sole 568 ON READER SEAVICE CARD 


Rad 
meg ch 


: OPEN 7 OATS 
alsi 00 si 


200 w SEABATE — 4030 10MB 
SE peter sae eet ele 
RAM 08 BOARD © PHOESIA S00S © MERCULES (MULATION 
Ges nd astra aha Pst 


AX ORK 
CONTROLLED 20/200 © EAMAMCES KEYRQARO/@ LEDS © 200 WATTS 
POwEs © 12 UE ee eae /CALLHOAR © 

WARCPAARE RESET © S087 SOCKET © OPTIONAL EGA OR COLOR © 
dled Tauri ot O12 Ate © FAALY SET Pr IESTED © 


S 
Kear Ty Ay ame TL 
te 26 oy 


HEYDGAAR® LEBS © 150 WTS © TA 38K FUT Sa 
et @ MABUALS © FULLY SE1-UP/TESTES © OME YEAR PARTS: 


‘PonTapie XV/AT SYSTEMS TOOi 
voress Balls, = inc. 


hicsiterre on eon BOE FLOMN ST 
iw YORK NEW YORK | 10001 GELL FLOWER CA $0708 
(212) 627-4488 (243) 883-0082 





CARCLE $68 ON READER, 


Fr roused 
besa Sonege rota SOLUTIONS CONSULTANTS (The hell Ovdor Upeciatiet) 


PC import Center 
FCC Approved; Phoenix BIOS 





PRINTERS 


SPERRY IT 44mb, 640K, 2000 8710 

1 2mb td, 2 SP, 1 PP 2100 «$1109 
clock, kayboand. COS NEC 

tree math co-proc 


$2795 
OKIDATA 


@/REED 


TOSHISA 


(Old Keane MEE Reed. Burke, Virgie 22015 
cmene 557 OW READER SERVICE CARD 


SHEEN TECHNOLOGY CORP. 


AN 80386 BASED SYSTEM 
AND OEM IS 
NOW OFFERING A TWO MIPS 
COMPUTER SYSTEM FOR UNDER $4500° 


¢ EXPERT SYSTEM 

¢ CAD, CAM, CAE WORK STATION 
¢ FILE SERVER 

© OFFICE AUTOMATION 

° IMAGE PROCESSING 


* SYSTEM INCLUDES 40 MEG HARD-DISK, EGA MDNITOR, 
1 MEGABYTE HIGH SPEED STATIC COLUMN RAM (EXPANDABLE TO 
1D MEG), CASE, POWER SUPPLY KEYBOARD, A 1.2 MEG FLOPPY. 
SI Index 18.7 @ 16MHz 


DEALERS AND DISTRIBUTORS CALL 
FOR VOLUME PRICING 
SHEEN TECHNOLOGY CORP. 
(818) 780-9938 (408) 964-6418 
FAX: 818-790-9938 FAX: 408-984-6418 


CIRCLE 560 ON READER SERVICE CARD 





XT Turbo Kit’ $258 = AT Turbo Kit, $890 TO PLACE 
j (Case. Power Supply, Motherboard. Keyboerd) 
7/8 MI $110 
| a Taba Meserveerd Hy He hz) ae YOUR AD IN 
| XT 150W Power Suy $35 . 
AT 200 Power Supt soa PC Magazine 
XT Case 330 AT Case 570 
MGP Card $8) «CGA Card $52 Classified 
Full Line of Add-On Cards 
Complete Turnkey Systems Available M | e tplace 
Bestek Inti. Inc. 
4252 Slue Bonnet Orive, Statford, TX 77477 
7 "13) 260-0018 Call 
CORCLE 581 ON READER SERVICE CARD 
(212) 503-5115 





LaSas ad, 


PC MAGAZINE @ JUNE 9, 
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LOWEST PRICES 


Turbo XT Basic System ..°399 | 


* 256K on Motherboard 
* 360K Floppy Drive 
«AT Style Keyboard 
¢4.77/8 MHZ 

¢ 150W Power Supply 

+ Floppy Drive Controller 


As Above with Mono Monitor 
and Card ....cccccceece 5549 


| Turbo AT Basic System ..°995 


| 512K/200W PS/Keyboard’ 


6-10MHZ/1.2MB FD/HD&FD 
Controller Clock/Caiendar 


12008 internal Modem ....°99 


HUNTER Computer Center 


Open on weekends. 
Call for other tems. 
« All Systems FCC Approved 
2301 N. Collins, Suite 116, 
Arnington, TX 76011 


817-265-3772/214-692-5763 
CIRCLE 562 ON READER SERVICE CARD 





DISK DRIVES 





3.5” TOSHIBA MICRO 
DRIVE 


vax D149 


« DS/DD IBM Standard 

« 100% Compatible 
w/MS-PCDOS 

* Installation kit to fit 
any 5%” opening 

Device Driver Software 


For PC-DOS 2.1-32 
to install — format to 


730K $99 
VISA-MC-COD 


In Caltorma Cail 


800-334-3030 


Qutside California Call 


800-541-0900 


INQUIRIES AND MAIL ORDERS 
Calrformia Residents add 6% tax 


a, Micro Sense , Suite 313 
AEB 5580 La Jolla Blvd. 


soem 10 Jolla, CA 92037 
CIRCLE 563 ON READER SERVICE CARD 








DISK DRIVES 


SpeedStor™ 
Subsystems 
for PC-ATs 


$2,495 


Complete plug-and-play kits includes 

B Maxtor XT1140 or XT2190 B Cables, ralis, and easy 
— 28 MS average access time to follow instructions 

@ SpeedStor Partitioning Software © One year warranty 
— breaks 32MB DOS barrier @ Immediate delivery 


WAR Pricing Corporate Accounts Weicome 


We specialize in high capacity performance disk subsystems for DOS, XENIX, 
and Novell. We provide expert technical assistance for LAN file server and 
multi-user PC applications. 


408-395-2688 
981 University Ave 
Los Gatos, CA 95030 


STORAGE 
DIMENSIONS 
or The Experts in High Capacity PC Storage 
Storage Dimension’s famity of high 


products 
@ SpeedStor subsystems from 42MB to 640MB @ SpeedStor 286 BIOS 
@ Speedstor hard disk integration software @ SpeedCache caching sofware 


CIRCLE $64 ON MEADER SERVICE CARO 


for PC storage. 


DISK UPGRADE BIOS FOR ATs 
DUB-14 overrides AT Drive Table to allow any 
compatible drive to be attached ard fully used 
with standard AT controiers. Short card uses one 
half slot. Includes complete Set-Up routine and 
tow-level format facility Works UNIX, XENIX, 
PICK, olher DS and networks. NOVELL is fully 
supported $95 + $3 shpg CA Tax. 


8 INCH DISKETTE SYSTEM 
Read, wrile, and lormal diskettes Irom IBM 
mainframes, minccomputers, data entry equip- 


handiesEBCOIC conversion Can read and wnte 
CP/M 8-inch diskettes (many formats). You also 
Can use 8-inch drives for PCDOS files, 1200 KB 
per diskette! $1095 complete. 

MICROTECH EXPORTS 

223 Forest Avenue 

Palo Alto, CA $4301 

418-324-9114 


GOLDEN BOW SYSTEMS 
2870 Fifth Avenue Suite 201 
San Diego, CA 92103 

(619) 298-9349 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET... 


PC MAGAZINE ® JUNE 9. 
4060 


ment, etc Comptete easy lo use soltware 


DISKETTES 


SAVE TIME 


with 


FORMATTED DISKS 


“Ready to use in your 
IBM PC or compatible.” 


ALF formats brand-name factory certified disks, 
and double-checks them for defects. You save the 
time and hassle of formatting disks yourself, and 
pay no more than for ordinary blank disks! 


CALL TODAY TOLL-FREE 
1-800-321-4668 


in Colorado, 303-234-0871 


A I F 1315-F Nelson St, Denver, CO 8021S 
—————————— 


CIRCLE 565 ON READER SERVICE CARO 


PC Magazine Classified 
Marketplace 
the ultimate target market! 

The brand specifiers who read PC 
Magazine don't have the time to shop 
around, their onty concern is getting 
what they need as quickly as possible 


They'll DIRECT their 
attention to PC Magazine 
Classified Marketplace 


(818) 906- 1132 For them PC Magazine Classified 
14200 Ventura Bivd. Ste. 20 Marketplace's Direct-Response/ 
Sherman Oaks, CA 914; a Display Ad format represents a fast, 


CIRCLE 668 ON READER SERVICE CARD easy and cost effective method of 
product acquisition. They know it 
wll ee he srotar ts ley newt and 
the information they want regarding 
price, volume discounts, specifica: 


QUALITY DISKETTES 


5%" DS-DD 

100% Certilled 
Lifetime Warranty 
U.S. Mfg.. hub ang 


Add 4¢ For Tyvec Sleeves, Labels & Tab 
IBMaTsveDSHD =©=-—«&$ 1.29. ea. 

Golored 51" DSDD in 16 Ditft. 

Colors 55¢ 


Shipping $3 per 100 lal 
‘Order by phone or send your check 


AMERICAL GROUP 


TO PLACE YOUR 
ADIN 
PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 


1987 


tions and delivery. 

Ifyou think that your business can 
benefit from the 375,000 brand 
specifiers who read PC Magazine .. 
YOU'RE RIGHT! 


So take DIRECT action and 
call (212) 503-5115 








IMARE 


FOR MORE INFORMATION OR TO Pha YOUR AD CALL 212 503-5H15 ... 





EXPANSION UNITS 


PC EXPANSIONS 


AST SixpockPlus (384K). HAYES Smartmodem 12008. . $339 
SixPokPremium (1M) 
Advantage (1.5M) 
Advantage (3M) 
Rampage (2M) S$. MaynStream Tape from 
RompageAT (2M WO File Card (20M) 
INTEL Above PC/Al (2M). Seagate 20M Hard Disk 
Quadboard ae Pius Deve! 20M HD Cord $649 
Quodponal.139 .. ‘| Tandon TM102. 109. Teac FDSSBV: $109 
HERCULES graphics a Toshiba for AT:109 .... 1.2M.$139 
Color Card... Set of 9 (64K):10 . Hlapeey: a So 
8087-3 19 
CALL 
Monitors ... NEC, Amdek, Princelon GR 
Printers ... Cifizen, Panasonic, Toshiba 
LaserPrinters ... Carinon, Qume, HP — All Popular Software 


VLM Computer Electronics 


40 Park Piace « Morristown, NJ 07960 + (201) 267-3268 


Visa, MC Check of COD 
CIRCLE 567 ON REACER SERVICE CARD 


(800) 892-8889 - 


Qutvcte Ceaac 
CML Me Cutan yt Pher 
Price Sheet bar ah @ Mahon ck aE Th rue Be ome 
Compara reertani tant ot 0 4% satus in B Sheeg A remain 1 
15358 Volley Bivd City of industry CA 91745 Pho 


CIRCLE S89 OW READER SERVICE CARD 


PC Magazine Classified Marketplace 
the ultimate target market! 


The brand specifiers who read PC Magazine dan’t have the time to shop 
around, their only concern is getting what they need as quickly as possible. 


They'll DiRECT their attention to 
PC Magazine Classified Marketplace 


For them PC Magazine Classified Marketplace’s Direct-Response/Display Ad 
format represents a fast, easy and cost effective method of product acquisi- 
tian. They know it will have the products they need and the information they 
want regarding price, volume discounts, specifications and delivery. 

if you think that your business can benefit from the 375,000 brand 
specifiers who read PC Magazine ... YOU'RE RIGHT! 


So take DIRECT action and call (212) 503-5115 


PC MAGAZINE ® SUNE 9, 








MEGAMEMORY 
AND 
DESKTOP PUBLISHING 


Lowest Prices in USA 
Fully Populated 2MB Boards 
Made by Tall Tree Systems 


HIGHEST QUALITY RAM CHIPS 
JRAM-2 $319 
JRAM-3 LOTUS-INTEL $389 
JRAM-AT $389 
JRAM-AT3 LOTUS-INTEL M439 
JLaser-t $269 


Super Combo Special 
QMS KISS LASER Printer, 2MB 
JRAM-3, JLASER Module $2499 


THe RAM EXELOSION 


AMASTERCARDYAMEX 


CIRCLE 569 ON READER SERVICE CARO 








| 


BERNOULLI 









IOMEGA* ea 
i. 


BERNOULLI 


$ 1.08000 
165000 
1500 00 


AIN10H I0Mb single 
A210H 10+ 10 dual 
AI20H 20Mb single 
A220H 20+ 20 dual 212000 
A220H-W80 Plus 40 3 750 00 


PC2) Adaplor + Software 13200 
PC2B Booluble Adap sallw 18700 
ALO JOMb Carinidge 5900 
A20 20Mb Cariridge 7800 
Cleaning Kit 7900 


MOUNTAIN 5/4 

5's 20MB External 1590.00 

5! 4 20MB Internal 149000 

S's 20MB Cartridge 102 00 
PC2 Adaptor 203 00 
PC2B Bootable 25900 


Tal 


19142 VAN NESS AV 
TORRANCE, CALIF 90501 
213-320-8990 800-225-7010 


CORCLE S70 ON WEADER SERVICE CARD 
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EXPANSION UNITS 


Lowest Price in Market 


DYNAMIC RAMS 
256K 150ns 2.10 
64K 150ns 97 


CALL DRAM 


(415) 388-2887 Open Mon-Sat: 8-6 
All merchandise faciory new & 100% 
gastenieed 

icy Prices retiect cash discount and 


subject to changa Parsonal and 
cumpany checks — 2 weeks to clear 
MCiVisa add 4% more Min order $10 
CA residents add 6 $% sales tax Call 
tor volume discounts and requirements 
for open accounts Shipping & hand! 


ing Charges UPS ground $4 UPS a 
S6 (under 1 Ib) 


PO Box 590127 SF CA94159-0127 
CIRCLE $71 ON REAOER SERVICE CARO 


SEAGATE 
HARD DISKS 


20 Meg kit for XT 
30 Meg kit for X¥ 
30 Meg far AT 
40 Meg far AT 
Physical Formatted Add $20 
1 Full year limited warranty 
Add $5 for shipping & handling 
CA residents add 6 5% tax 
OEALER INQUIRY WELCOME 


BETA-ACE 
(818) 332-6273 
184 W Arrow Hwy Suile “A” 
Covina, CA 91722 
CIRCLE 572 ON READER SERVICE CARD 
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Hardware 
Peripherals 


begins on the 
following page 





aslsISsv1a 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . . . 





PERIPHERALS , 
MotherBoard Clock $59 WE LL IL E LIVE R IT 


SrdeClock does not use an expansion stot! 
The innoventions’ Clock Calendar, installs in 9 TRACK TAPE SUBSYSTEMS 


seconds. Just open the computer cover IBM FORMAT COMPATIBLE 
and snap it into place Never enter the time PC/XT/AT to MAINFRAME 
and date again. SideClock does it for you TAPE DATA EXCHANGE 
Battery & Software included. 30 day $$ + ney wine a 109 ores Wy como 


back gtd 2 year limited warranty $59+ 
$3s/h. Site discounts. Dealers welcome. 
ARISTO 

16811 £1 Camino, #213-M 





Houston, TX 77058 * Total system ol sofware & Aacar ire mippsed 


713/480-6288, 800/3ARISTO 







PC/XT SYSTEM 800 





TO PLACE YOUR 529 AEE! 
AD IN (018) 343-6505 SRE YOU 
PC Magazine Classified CONTECH WITH MONITOR & VIDEO CARD = 
Marketplace = © Power Supply © Slide Otf case 


nt Ast © 640K Expandable Mother Board 
© 256K Installed 

CIRCLE 574 ON READER SEAVICE CARO © K-136 ATIXNE Keyboard 

© 360K Onve » Floppy Control Card , . <p 

Mono or Color Graphic Adapter ere 

© Assembled and Fully Tested : 


9-02 43 ROAD, LONG ISLAND CITY, NY 11101 
EASTCOASTOROER "WESTCOAST 


1-800-227-5454 SHIPPING IS 
INFO LINE: 718-706-7670 NOW AVAILABLE 
(BM® PC/XT are registered trademarks of IBM | 
All Orders are Shipped UPS COD Cash, Certified Check or Money Order | 
CIRCLE $76 ON READER SERVICE CARD 
PLOTTERS 





Calll (212) 503-5115 




























PC/AT SYSTEM 1000 
et “D” SIZE PLOTTER 
rm SS $149500 * 
‘OR & VIDEO CARD 
“Gonos ron / COLOR $1559 


© 200W Power Supply/Case 
© K-136 AT/XT Keyboard 


. 
1024K Memory On 80286 Mother Board 
+ Henge foe i 
‘© Mono or Color Graphic Adapter 2. > Tew) 
© Assembled and Fully Tested 
‘ r MAGITRONIC TECHNOLOGY INC. 


9-02 43 ROAD, LONG ISLAND CITY, NY 11101 


EAST COAST ORDER WEST COAST 
1-800-227-5454 SHIPPING [S 
INFO LINE: 718-706-7670 NOW AVAILABLE 


(BM® PC/XT are registered trademarks of (8M 
All Orders are Shipped UPS COD Cash, Certified Check or Money Order 


CIACLE 575 ON REAGQEA SERVICE CARD 


Model PC 34/36 
Pen Plotter: 





THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS ZERICON 
MARKET... pate eee ee 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 
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PRINTERS PC Magazine Classified 


Marketplace 
the ultimate target market! 
rts Whe cea PO 
hee Vetne Ler shinee 
Hal Hoe toms comieri ys getting what 
ADA neva as qi hls is ossilite: 


They'll DIRECT their attention 
to PC Magazine Classified 


POWER 
PROTECTION 


MEIRICK STANO-BY POWER 
THE MEIRICK STANO-BY POWER SYSTEM 


* & Special Purchase * * 


tailuies. biownouls, surges, spikes, CSS-5152 Graphics Printer m 100% 18M 5152 Compatible 
and powerline noise. THE MEIRICK 1s tated as Our Low Price @ IBM Parallel Interface 
one of Ihe lop sland-by power systems @ IBM PC Graphics Compatible 


on the markel loday @ Just Plug II In 
400 watt system-$449, 800 watt system-$795, 


Marketplace 


For them I" 4. wo VLasethed Market 
peavey Dien Respratse: Hit in Auf fornial 


MEIRICK, inc, POWER SYSTEMS DIVISION 
Box 298 

Fnsco, CO 80443 

303-068-3251 


POWER SUPPLIES 


NEW LOW PRICE 


UL & FCC APPROVED 


OO 
aon BO 


Qty. of 200 or more pcs 


IBM CLONE HARDWARE AVAILABLE 


Manulacturer & Importer 
HOT LINE: 818-333-0193 
FAX 818-961-4337 
A-TRONIC & Office Machines 
15703 East Valley 


City ol Indusiry, CA 91744 
CIRCLE 578 ON READER JERVICE CARO 


SILENCER 150: 
Quiet, Cool Power 


@ 25% leas heat 
© 64", less noise 


Turbo-Coo! PC. XT Cooling Fan SEO 
Turbo-Cool AT Cooling Fan $79- 
Silencer 150 PC/XT Power Supply $149 
Stiencer 200 AT Power Supoly $179 
Turbo-Cool 150 PC XT Power Supply $149 
Turto-Caol 200 PC XT Power Supply $19¢ 
Quanity prcmg avait Complete Tech Support 


PC COOLING SYSTEMS 

31510 Mountain Way, Bonsall, CA 92000 

(619) 723-0513 VISA/MC/COD/PO 
CIRCLE 579 ON READER SERVICE CARO 








eee ® Cabel #5152 $10.00 
Cs 


Computer Surplus Store 


. 226 Phelan Ave. 
ae i San Jose, CA 95112 
Tel. 408-280-1740 

FAX 408-280-0518 


Ed 
CIRCLE S80 ON READER SERVICE CARD 1967 Computer Surplus Store 


mi 
real i Maxazitir WR 


So take DIRECT action and 
call (212) 303-5115 


SECURITY SPEED DEVICES 


SAFEWARE INSURES COMPUTERS 
Call toll trea for information and immediate The TurboMax ts an acceleratur board 
coverage which increases sour Leading Edge. IBM 
@ BUSINESS COMPLITERS. > PC XT. and clones to 9 SIMIe optimizing 
HOME COMPUTERS 2 we Performance. while muntaiming [O04 enm- 
COMPUTERS OVERSEAS pauibility with all hardware and saltware 
© COMPUTERS YOU LEASE FEATURES. * No expansion slot required 
© COMPUTERS YOU LEASE TO OTHERS. * Totally “*transparent’’ to system and user 
SAFEWARE The Insurance Agency inc - DOS patches * Speeds up nperation of 
2929.N High Street, PO Box 02211 the new high capacity memory boards and 
Columbus, CH 43202-0211 tugh resolunon graphic bounds * No 
(614)262 0559 (OH), (800) 848-3469 (NAT) modificatinn to hardware of software 
SPECIFICATIONS: * CPU TUMILZ S088 running tt 9 S4MI1I2 in high speed 
mode, 477M Hy in normal mode 


al PERFORMANCE COMPARISON 
q The table below compares the perfomance uf the TurboMax with other products. 
S. | The PC Magazine Laboratories Bench Mark Tests were selected because of their 





PC Security Card 
BIT TRACY™ quae 


$149 


System Detective 

¢ Half Card, Easily Installed in PC ¥ 

«Logon Access Control | 

* Up to 250 Users/Passwords 

Control Time of Day Access Test #1: NOP executive spanning 128K 
and Length of Session Tew #2: “do nothing” | NOP laup 

¢ Accounting Codes for Billing Test #3 Integer add from memury 


$75 + DES Eneryption Option Test #4: Integer multiply from memory 


Test #8: Floating pot without 8087 
ARTISOFT, Inc. 
602.293.6363 ART wie 
CIRCLE 581 ON READER SER' 


Test #6, Floating point with 8087 
TO PLACE YOUR 


OTHER COMPARISONS. 
AD IN 


el pa lg 
PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 


well-known accuracy The numbers indicate speed relative to a ‘stuck’ IBM pe. 
For example, Jactor of 1.67 in a category means the system is running 1.67 times 
faster than a stock pe. 








Notes) © requires optimal BON: LOMHy math ec-pracesen chip 
** requires optusnul 8087-2 RMB math co-processor chip 
zee ey SSeS 


ONL. Y “$279. 00 COMPI. ETE. Order Desk: Tel. 1-800-443-2217 
Visa, MC, COD, and Checks Accepted — Service And Info. 1412) 882-6700 
Full 1 ¥e. Warranty 30 Day Money Back Guarantee 


K & L DISTRIBUTORS Inc. 
3 Munsey Ave. © Pittsburgh, PA 15227 


Dealer Inquiries Welcomed 
CIRCLE S62 ON READER SERVICE CARD 
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SPEED DEVICES 


IBM-AT SPEEDUP 


THE HIGH PERFORMANCE 
Speedinjector trom Ariel 


PC WEEK —".. .atthetop 


he 
XCELX nearly doubled the AT's ror ae = valaoernales 


leader in AT performance. 


ineering excellence and a 


eng the Industry's recognized 


Se Sen tentanrl 


oe mal 


disk access a 


speed that the system would accept, 


Paul Bonner. 


vallable «(4 (#XA0I-N) $99 
vi star et 


injector 
At WAGE) peat 


keyboard 
(Suggested ee charge $49.95) 


FAST 90286-10 — Replacement CPU for speeds of 
© TOMHE and above. 
FAST 80287 — 8, 10, 12, 4 and 16, Speeds tes 


CZ Ge Ae guaranteed 


Ls 
‘L MIL-SPEC CR 


COMPUTER CORPORATION 
CIRCLE 583 ON READER SERVICE CARD 


Ariel Computer Corporation 
Post Office Box 866 4 Flemington, NJ 08822 


SOFTWARE/ACCOUNTING 


FAST RAM 128K & 256K. Leake 


im Direct Line: 
_ 


(#CUT-A) $269.95 


(#MP1) $Lall 
_ (ARPT) Call 


CRYSTALS — The Famous Ane Gye 
epee ie a ACA 16/17/18/19/20) $19.98 


UP TO 300% 


300-641. 3322 ext. 1110 


201-788-9002 
FULL 2:-YEAR WARRANTY 
ON ALL PRODUCTS 








CPA's CLIENT WRITE-UP $250 

Now a low cost, proven system featuring com- 
plete general ledger with flexible report formats, 
stalement of change. )ob cost and optional 
Lotus/dBase interface Alter-the-fact payroll 
provides eamings records, state u/c, 941's, W- 
2's and 1099's Runs on all IBM PC/XT/AT and 
compatibles with 256K $250 compiele-includ- 
ing panted manual 14 day Free Tral 

HOWELL ASSOCIATES 

4545 Bissonnet Suite 286 

Beltaire, Texas 77401 

713-661-6652 


dBASE ACCOUNTING TOOLS 
“GENERAL LEOGER *ACCTS PAYABLE 
“dINVOICER & A/R “SALES ANALYSIS 
“SERVICE BILLING “ORDER ENTRY 
*JOB COSTING *JOB ESTIMATING 
“PURCH ORO/INVENTORY *PAYROLL 
$99 ea s&h w/dBASE 2, 3 or 3+ Source Code 
ATAMAR SYSTEMS 

6809-P Convoy Court 

San Diego, CA 92111 

(619) 278-8222 
Visa-M/C-AMEX-Check-COD 
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‘ACCOUNTING 






And you geta |, interac- 


tive money mai ntlaccounti 
tem that can handle 999 different nana ate 


and 24,000 trensactions a year. 

MANAGE . . . Cash, checking, savings, 
credit card accounts. Its Smart Account 
Reconciler will balance tha toughest 
bank statement quickly 

PREPARE & PRINT. . . 4 different types 
of financial statements (incl net worth), 
3 different inquiry reports, general 

dger and accountant's trial balanre 

PLUS... Budgeting. financial data base, 
pop-up calculator, graphics, color, 
tui and more 

if you own a amall business, 

MoneyCounts*® will track both your 

business and nal finances and 

report separately on each, 


AND... 








A Great Idea in Financial Shareware for Home and Business 


Now shipping Version 3.96. Theres no no 
catch This isa fully-functional system 
compares with products selling for e 
or more 

Orde today and own MoneyCounts® for 


add $3 shippu 
North Keres add $10) 
MasterCard orders call. 
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? 














only $12! lawa residents add 4% sales tax, 
ing and handiing {outside 
ISA and 


1-800-223-6925 


(in Iowa 319/373-0224) 


=> nee 
0925 pore Sire Drive NE 
Codar Rapids, towa 52402 


Representing The Leading 
Fund Accounting Systems 
(208) 982-8175 or op 333-1575 


25% OFF PC-FUND 





wen AnW ne 
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PC-FUNO 

The leading fund accounting system for local 
govis and non-profit organizations Modules in- 
clude General Ledger, Accounts Payable, En- 
cumbrance, Obtigation Tracking, Accounts 
Recerable, Payroll. Budgeting, Fixed Assets and 
Donor Receipts The system supports up to 99 
funds, 9999 depts PC-FUNO runs on the (BM- 
PC and most MS-DOS and XENIX computers 
AMERICAN FUNDWARE, INC. 

PO Box 773028 

Steamboat Springs, CO 80477 

800-551-4458 (303) 879-5770 


NCS FUNO ACCOUNTING 

Powerful tund acct'g software for local govis, 
schools, and other non-profit entities Systems 
customized fo user needs. Modules GL, AP, AR, 
Encumbrance, Budgets, J-Eniry, Chkwrt'g, User- 
Designable Reports Integrates with NCS PAY- 
ROLL and UTILITY BILLING and operates on the 
IBM family of micros and compalibles 


NATIONAL . 
COMPUTER 
SYSTEMS 


NATIONAL COMPUTER SYSTEMS, INC 
PO. Box 9365 

Minneapolis, MN'55440 
800-328-6172/612-830-7652 
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CPA Review Pass/Refund 

You Pass or We Pay! Over 2.100 computer inter- 
active multiple-choice & essay/problems. Call 
for DEMO & details on the progressive way to 
study Also CMA & CIA Reviews New CPE Se- 
nes-June 'B7 IBM PCs & compatibles Individ- 
ual, Office and Coltege versions. AMEX, 
MasterCard, Visa 


Ca 


“6 
MicroMash AICO MAnagrd Study Help 


MicroMash 

14 Inverness Orrve East, F-104 

Engelwood, Colorado 80112 

{800}241-9700. In Colorado, (303) 799-0099 


MIP FUNO ACCOUNTING 

The MIP Fund Accounting System meets the fi- 
nancial and managerial reporting requirements 
ol not-tor-profit and governmental organiza- 
lions The System teatures muttipte fund and 
fiscal years. user-defined reports and six tevels 
of account coding Modules offered G/L, A/P. A/ 
R, Payroll, Encumbrance, Expenditure Budget, 
Revenue Budget and lotus/OBase Interface MIP 
FAS is avattable tor IBM XT and compatibles 
MICRO INFORMATION PRODUCTS 

505 East Huntland Br Suite 340 

Austin, Texas 78752 

(512) 454-5004 1-800-MIP-FUND 


ACCOUNTING 


Compound Interest Power Tool 
$69.00 


Soives virtually all loan calcs. and 
prints professional amort schedules 
IRS interest including compounding 
present/future value, effective rate of 
Mortgage loan, changing interest rates 
Negative amort, balloon payments. 
passbook caics & more! Supports 
18M PC. XT. AT and most clones. 


MON ES TN 14 


PromUshael "WecArRrE 


| Easley Microsystems, Inc. 
| 234 North “O” Street 
San Bernardino, CA 92401 
(714) 381-3379 
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MAINSTREAM ACC'T VERSION 1 
The mos! mnovalive tully integrated accounting 
system in today's market. Information entered 
once will automatically pass to all necessary files, 
AJP, AJR and G/L With the capacity lo handle 
Job Cost, Payrolt and Invenlary Mainstream 
Accounting, a better way for you and your busi- 
ness Compat with all MS/D0S operated ma- 
Chines Intro offer only $99 

DESERT RESEARCH CORPORATION 

21809 Outer Highway 18 

Apple Valley, CA 92307 

619-247-3644 


ACCOUNTING SOFTWARE 
“POWERFUL “EASY-TO-USE 

“FULLY INTEGRATED ACCOUNTING 
SOFTWEAR, “GENERAL LEDGER “ACCOUNTS 
PAYABLE *ACCOUNTS RECEIVABLE 
“PAYROLL “INVENTORY CONTROL 
*CHECKBOOK MGT. 

oe we we ae ALL FOR JUST $99. 

CALL: 


Dash {Accounting 

Los Gatos, CA 95030 
1-800-628-2828 ext 625 
(INFO) 408-356 3616 


ACCOUNTING KIT $79.95 
Peanuts & Caviar 1s a kil designed to introduce 
the principals of accounting and bookkeeping to 
Non-accountants It cludes a resetable gen- 
eral ledger software package free The lut con- 
sists of 2 300 page book, worksheets, homework, 
homework analysis and GL software The soft- 
ware generates detailed reports, trial balance, 
income stalement and batance sheet [BM or 
Connpalible. eed 4 earneuiums By “wh Cor 
loge, Denver Public Schools, etc. $79.95. 
Learn-Ed Sottware 

8400 E {LIFF Surte 11 

Denver, CO 80231 

1-800-621-8385 ext 736 


FOR ABASE SYSTEM V USERS 
*Genleger *Accl recevables = -Acct pay- 
abies Auto transactions, auto check writing, 
simple enough for households. Powertul enough 
for property owners. Versatile enough tor any 
business Oata entry by account name with 
wildcard lookups Makes it easy without special 
procedures $59 95 - visa mastercard 
ease SOFTWARE SPECIALIST. 

ie . . 5820 PRINCESS DR . .. 

wwe» ROCKFORD, tL 61109 
815-398-6863 .. 


BUSINESS 





PC BUSINESS SOFTWARE 
Payrolt on Piece Rale, 

Job Cost, Inventory: 

Time & Malenal Bifiing, 

Purchase Orders, 

Accounting & more, 

As Low As $175. 

ABC 1s AFFORDABLE 


Executive Data Systems 
(800) 367-6081 
{713) 437-8913 


*1-2-3" APPLICATIONS® 

From the authors ol six books on spreadsheet 
computing, comes this exciling ofier Thetr li- 
brary of over 100 ready-to-run 1-2-3 models, 
templates and macsos is available lor saleat the 
unbelievably low price of $2.95 per application 
Call or send for your tree catalog today 

Flast & Flas! 

660 Farmont Avenue 

Westtield, NJ 07090 

(201) 232-4714 


#*** Auto-Pilot™ “*** 
Put your responsibilities on Auto-Pilot: ToDo list, 
Sophisticated Ticker lile, appointment calendar 
Tracks employee assignments /acton stems 
Windows display future, present, and uncom- 
pleted past events Muttr-users, multi-files. pe- 
hodic & one time events DOS 20+ PC/XT/AT/ 
compatible $29.95 Check/Visa/MC 
Advanced Concepts 
PO Box 246 
trora.NJ 07845 
1-800-235-6646 Ext 852 
1-800-235-6647 (CA) 


PC ORGER PAG 

For Manulacturers, Wholesater or Retailers: 
MAKE MORE MONEY by automaling your order 
plocessing function Handles Cash and Charge 
Sales with an End-ot-Day Cash and Sales Sum- 
mary report. Produces a Customer Receipt/ 
Picking siip Keeps track of inventory Can easity 
use BAR CODE or OCR input Will Import/Export 
files in ASCil format EASY & FAST with full on- 
lineHELP screens. Runs.on most MS DOS com- 
puters with 384K, hard disk, 80 col prier Cash 
Grate ophonal. Gaston. noamewons & fp 

port available, Dealers invited Demo $15 
COLUMBIA SOFTWARE, INC. 

10420 SE. Hilicrest Dive 

Portland, OR 97266 

(503) 654-7722 
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If? s THE LAV? 


feed a Sa TRAINING 


Setaety your trasning eequirenente unter 
ene OGHA Mazars Commun. on Aula voing 
effiesere ent oact-eft PC softvere 
thet cans 

Jo Be configured te edtress your business 
j@ Allow @ begsnner to go thru @ tuteriel 
js Marntesn @ fale on emplaswe progrees. 
le Peet aut emgleyes teat reauite. 
Jobtene "RIGHT -1D-RaM TRAIBING® fros; 


RPS Corporation 


1226 13th Avanve Altoona, PA 36603 


Ourende PA: Inside Par 
3-800-448-2533 2+814-942- 2033 
CIRCLE 587 ON READER SERVICE CARD 


CHECK WRITING MANAGER 

For Lotus 1-2-3 Easy to use program for man- 
aging any number of checking accounts Prints 
checks, tracks expenses & income, handles de- 
posits, bank charges, reconciles account Re- 
Ports include unsorted checks, checks sorted & 
totaled by category $149 95 - FREE TRIAL - 30 
DAY MONEY BACK 

RD SOFTWARE 

18 Bnarelfi Avenue 

Poughkeepsie, NY 12603 

914-462-1879 


**VEHICLE MAINTENANCE*° 
Maintain records on all lypes ot equipment. 
Whitten in compiled language and very easy to 
use Capture all related cost pes item Reports 
include — route maint, scheduled maint., re- 
pair cost, vehicle cost analysis, Net ces! anal- 
ysts, luel class, fieel stalus reporting, license 
expiration and more! 

**0MNI DATA SYSTEMS ** 

1000 Executrve Parkway, Suite #229 

St Lours, MO 63141 

*°{314) S76-5757°* 





Sove Legol Fees By Using 
LegolEose” 
legolE ase” is o simpte, ready-to-use 
business and legol forms system for 
IBM® PC’s with over 150 time-tested 
models for contracts, agreements, 
leases, notices and binding business 
forms. Edit with PC Write™ WordStor® 
MultiMote™ or any other stondord 
word processing software. legatEase™ 
is menu driven and wos written for 
non-lawyers by a respected Bastan 
ottorney, Richard H. Gens. 
NEW! The Reat Estote and Carpa- 
rate Madules of LegatEase™ The 
Real Estate Module cames com- 
plete with o wide range of Reat 
Estote forms. The Corporate Module 
contains all the basic legol farms for 
corporate meetings. 
Soon to Follow! The High Tech 
Module of LegalEase™ 

lego ase- $129 95 jadd $7 50 p&h|. 

Both the Real Estate Module and the 

Corporate Module $99 95ea Jodd 

$7 50 p&h). Any combination of pock- 
ages: take $10 00 aff each package 

(add $10 00 p&h} 
1-800-628-2828 Ext. 706 


HDG Software, inc. 
54 Whitney Street, Sherborn, MAQ1770 


For faster service, call us at (617) 651-1881 
CIRCLE 588 ON READER SERVICE CARD 


Software/Business 


continued on the 
following page 


1g > timeslios ¢ 
$99.95 
POP-UP TIME & BILLING SOFTWARE 


“Jewel of a Bitting Program’—INFOWORLD, RATED 9.3 


Perfect for Attorneys, Accountants, Consultants, PR/Advertising 
and ANY service professional. 


* Track time like a “’stopwatch'’ 

* Batch enter time/expense data 

* Over 5,000 professional bilt 
formats with aged receivables, 
flat fee and more 


«Produce custom business and 
financial reports 

« Export to spreadsheets and 
databases 

«Track retainertrust account 


NEW!!! timesuprs (it mare reports, more capacity, more 
speed, autc back-up and much more.—$199.95. Hard Disk 


& 384K required. 


For rush service/more informatian, catt (617) 468-7358. 
Add $7 s/h. Not Onpy protected. 30-day monmy back Guarantee. 


Calli (800) 225-5669 to order 





Lube dit 


| 
| 
| 
| 
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| 
| 
| * Optionat G/L interface now available 
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I 
] 
! 


P.O. Box 286 
Hamilton, MA 01936 
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BUSINESS 


LP8B - SPREADSHEET LP 

Our best-selling menu-driven linear program- 
Mung system now solves problems with 1000 
constraints and 5000 vanables up to 30 tenes 
taster. New version reads/wntes Lotus 
worksheets Use 1-2-3/Symphony as a matrix 
generator or post processor Many other 
features including interactve and batch 
operation, spreadsheet-style display, equation 
processor, problem basis storage. file 1/0, 
Simplex restart, report generator, sensitivity 
analysis IENews says “the flexibility and 
teatures of this program are a bargain at its 
low price” $149 with 8087 support and 
100-page manuat $29 for working demo and 
mini-manuat 

Eastern Software Products, Inc 

PO Box 15328 

Alexandria, VA 22309 

(703) 549-5469 


MAX PRDFITS WITH LINOO® 
Join the thousands already using a LINDO op- 
‘bmuzer on business planning problems. Quickly 
generate a Maximum Profit/Mmimum Cost Ptan 
with one of the tollowing 
* LINDO—for Linear, General integer and Quad- 
tatic Optimuzaiton 
* GINO—for Nonlinear Optimization 
“VINO—adds Optimization to Spreadsheets 

“ec LINDO Systems, Inc ...,. 

. -PO Box 148231, Dept Po... 
. Clucago, IL 

“G13 871-2524 





BUSINESS 
PROJECT 
MANAGEMENT 


EVERYBDDY'S PLANNER 

Powertul too! includes project management and 
flowcharts with critcal path, early & late start & 
finish dates, 7 reporis Pulldowms, 256K Finally, 
planning tools tor the rest ot us, $9995 Also 
ELECTRONIC DRAWING $49 95, OESIGN YOUR 
OWN HOME-Intenors, Landscape, Architecture, 
$99.95 Add $3 55s/h 

ABRACADATA, LTD. 

P.O Box 2440 Dept P 

Eugene, OR 97402 

(503) 342-3030 





BUSINESS TIME 
MANAGEMENT 


CALENDAR PLUS 2 (VERSION 3) 
Atime management system that displays actrv- 
ities in block calendar, pnnts calendar tor selec- 
tive range ol activities, times, personnel or 
locations Print calendar extracts in tabular lists, 
merges separately maintained calendars Much 
more PC-D0S/MS-DOS VERSION 128K, any 
printer $249 00 

TIME PLANNERS INC 

PO Box 400 

Tyrone, Georgia 30290 

404-487-9355 














f f A 

BUSINESS TIME CONSTRUCTION DATA ENTRY 
MANAGEMENT 

a ne CDNSTRUCTIDN MANAGEMENT DATA ENTRY EMULATDR 

TIME MANAGEMENT SYSTEM Aflordable, understandable software for build- You will not find any PC Data Entry System— 


“PrimeTime effectively weaves together a col- 
lection of tools into an extremely usetul and 
powerful time management resource. PrimeTime 
works, and its worth every nicket * (InfoWorld 8/ 
25/86) Runs on IBM or compatibles in resident 
or stand alone mode 30 day money-back-guar- 
antee Not copy protected $99.95 


ww 
Prime 
Time... 
WISEWARE, INC. 
3176 Pullman St #106 


Costa Mesa, CA 92626 
(714) 556-6523 Ext 102 


PHDNE AND TIME MANAGER 
PRODEX Phone & Time Management System 
for ANYONE with a Phone & PC! instantly locate 
names & phone numbers Auto-dial Record 
notes of conversations, fog calls, create tickier 
files, maintain ta-do lists, many more features 
Essential tor salespeople & protessionals 
Memory resident $89.95 (VISA/MC). 

Prodex Development Company 

5818 East Greenlake Way North 

Seattle, WA 98103 

(206) 527-2898 


*** DATEBODK $89.95 *** 
“APPOINTMENT SCHEDULER* 

Ideal lor Professionals! Features include help 
windows, multiple bookings, flexible time inter- 
vals Searches for openings within specified days 
and time Supports 20 diflerent schedules Pnnts 
daily appts 18M/XT/AT compatible (w/hatd 
disk) $89.95 + $4 s/h, Chk/Visa/MC, MO add 
tax 

*** EXECUTIVE COMPUTER SYSTEMS *** 
**** 1571 Fenpark Drive **°** 

#04** Fenton, MO 63026 ***** 

seseee (314) 343-5757 *ete* 


COMMUNICATIONS 





MULTI-USER BBS 

(FOR IBM PC AT) 

TEAMate - a maintrame quality BBS A mini 
Compuserve Full screen cursor-controtied in- 
terface, topic outline structure, pubhc and pri- 
vale topics, audit trails, xmodem, integrated mail, 
content retneval and more. MS-DOS, XENIX and 
UNIX versions 

MMB Development Corporation 

1021 No Sepulveda Bivd , Suite K 

Manhattan Beach, CA 90266 

213-545-1455, 
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ers Joh cost, billing time and matenals or per- 
cent complete, payables, change order and 
retention tracking in one package Prints checks, 
Statements. bids, 30 + reporis Clear manual & 
help windows, backed by our professional phone 
Support staff $795 

YARO! SYSTEMS, INC. 

3324 State Street, Suite “0° 

Santa Barbara, CA 93105 

(805) 687-4245 


CONSTRUCTION ACCOUNTING 

The CMAS system 1s designed for contractors 
where tracking job costs is required Modules 
include Job Cost, PR, A/R, A/P, GL, PO's, In- 
ventory. Service, Oispatch. and Estimating 
CMAS softwares fully integrated & ties into most 
spreadsheet & WP programs Multi-Terminals 
available 

DATA-BASICS 

11000 Cedar Road - Suite 110 

Cleveland, Ohio 44106 

(216) 721-3400 





DATA BASE 


FREE dBASE COMPILER 

Evaluation kit includes demo disk with 15 PRG, 
1OFMT, SFRM. & the results of compiling them 
with WordTech & Chpper Also, complete re- 
prints of § magazine eviews of both compilers 
including 22 benchmark tests Also detailed 
Brochures with all teatures and limitations of 
both FREE No obligation Call 24 hrs 


dBASE IIT® 
Compilers 


dataBase Specialties 
PO Box 2975 
Oakland, CA 94509 
(415) 652-2790 


RDOTS I! FDR GENEALOGY 

‘Organize your family tree and pnnt camera-teacy 
tamily books containing charts, text and tn- 
exes Store, retneve and display 1,000's of famity 
tacts with biographical sketches and source 
documentation Lightning-last searches and 
sorts 250 page manual Satisfaction guaran- 
teed Write for free brochure $195 (+ CA tax). 
COMMSOFT 

2257 Old Middlefield Way, Ste A 

Mountain View, CA 94043 

415-967-1900 


THE SHOWCASE 
FOR PRODUCTS 
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FASTER, EASIER to use, or LOADEO with more 
USABLE teatures Distribution Worldwide The 
EMULATOR wil meet your Data Entry needs-OR- 
return it with no obligation PC or DE style key- 
board Fully menu driven Proce $395 30 DAY 
FREE TRIAL Also avad for (BM $34/36 


OMPUTER 


EK 


COMPUTER KEYES 
21929 Makah Road 
Woodway, WA 98020 
(206) 776-6443 


VDE—Viking Data Entry 

The premier data entry system Full-teatured 
to replace key punch & keydisks Full screen 
“FORMS.” double-key verity, wide variety of op- 
tions, crosstoots, subtotals, batch balancing, 
duplicating, statistics, skipping, etc Character, 
field & record leve! validations $120-600 Also 
tor munis. 

VIKING SOFTWARE SERVICES, INC. 

2815 East Skelly Orive, Suite 816 

Tutsa, Oklahoma 74105 

(918) 745-6550 


RDDE/PC DATA ENTRY SYSTEM 
Top-rated PC data entry software Fastest and 
easiest to use Extensive teatures to meel every 
data entry requirement Stand alone and LAN 
versions High-speed data entry keyboard avail- 
able Demo version includes all programs and 
documentation $40 ($5 shipping, CA add tax) 
Creditable to full version for 30 days. 

OPX, INC. 

20823 Stevens Creek Bivd., C1-C 

Cupertino, CA 95014 

(408) 973-9292 TELEX 701111 


EasyEntry™ 

Fast and easy data entry tor alt your applica- 
tons Use multiple torms, multiple files, mutiple 
record types, and multiple validabons without 
programming. ICP Million Dollar Award winner 
Compare our teatures with 30 day FREE TRIAL. 
Also tor VAX, PDP-11, and Rainbow 

APPLIED INFORMATION SYSTEMS, INC. 

500 Eastowne Drive, Suite 207 

Chapel Hill, NC 27514 

800-334-5510 or 919-942-7801 Telex 701365 


KEYENTRY Ill™ 

Whether just starting, or replacing keypunches, 
3741s of dedicated systems ... You won't see the 
tult potential of PC-based data entry untii you 
see KeyEntry ili, the premier data entry system 
for PC's $395 to $895 version/quantity depen- 
Gent Complete Evaluation Package just $42 50 
delivered. To order, or tor mtormation, call now 

SOUTHERN COMPUTER SYSTEMS, INC. 

2732 Seventh Avenue South 

Birmingham, AL 35233 

(800) 533-6879 or (205) 251-2985 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115 . . . 


DESK TOP PUBLISHING 


HIGH-TECH TYPESETTING 

Transmit your text tolt-tree, error-free via mo- 
dem to your tully automated typesetting sys- 
tem $2 per thousand characters, $5 ‘nimmum, 
Same-day service 20(0typetaces, sizes up to 72 
point. Send $20ppd tor our 200 page guide- 
book, or call toll-free & use your MC/Visa/AmEx. 
Intergraptucs 

106A South Columbus St 

Alexandria, VA 22314 

(800) 368-3342 or (703) 683-9414 in DC area 


EZ-LASER 
A pop-up memory resident utility to 
get the most out of your laser printer. 
Merge graphics and text. Download 
fonts. Create forms. Capture and 
print graphics and text screens from 
within any program. Use with LOTUS 
123, DBASE, WORD and others . . . 
ONLY $99.95. 
a: 
qe o 
JRM SOFTWARE 
(703) 860-3085 
PO BOX 2847 


RESTON VA 22091 
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Automatic 
DeskTop Publishing 


PowerText 
Formatter 


text and page 


utomatice 
layout_for DeskTop Publish- 
ing. Typeset ads, books, con- 


tracts, scripts, newsletters, 
manuals, form letters. ete. 
with a LaserJet, your WP pro- 
gram, and PowerText. Set 
your strategy, then publish 
without__ constructing cach 
page. yphenates, justifies, 
puts text in columns, numbers 
paragraphs, produces con- 
tents and index - all with 
simple commands. Inelude 
pictures with our separate 
PowerText Graphics Module. 
For PC/MS-DOS with 256K. 


Beaman Porter, Inc. 
417 Halstead Ave 
Harrison, NY 10528 
914) 835-3156 
'800) 431-0007 


$89.95 cach $5 shipping 
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**LEARN POSTSCRIPT FAST** 

New workbook/manual shows you, “How to Aun 
PostScript Laser Printer from DOS” No other 
software n2edec, use OOS COPY CON com- 
mand Qver 100 crograms & training vanations 
On desk: every line documented, illustrated Setup 
and comm files Design stationary, forms. cer- 
tilicates Sback guarantee Visa/MC Workbook 
& disk $29 95 

LaserSolt Press 

PO. Box 3043-8 

Cleveland. “N 37311 

1-800-648-8468 x 226/ 615-478-3841 


LaserJet Setup Program - $49.95 

LJ SET-UP ts a memory resident utility for HP 
LaserJet and LaserJet+ printers Select car- 
indge and satt tonts Set Ines, margins, copies. 
paper, and other sptions Download soft tonts 
and macros Pop-up menus display options 
fenmzing your need for the printer manual IBM 
PC/XT/AT and true compatibles 

Management Into‘mation Sottware 

PO Box 979 

Mercer Island, Washington 98040 

(206) 232-5626 


“Low-Cost LASER Printing* 

Print important ideas by modem on our LASER 
print systerr, TRY (T NOW" Dial (312) 929-9446 
24hr aute-answer computers process your data 
and we send output directly to you or to your 
chent Just $ 50 per Page! Select up to 10 dift 
fonts! 

© REPORTS © TRANSPARENCIES, 
e@NEWSLETTERS  @AESUMES 
Management Data Systems, Inc 
PO Box 81229 

Chicago. tL 60681 
**9(312)549-3058""* 


LaserJet Unlimited book 

“A big plus tor anyone with a HP-LaserJet*- 
John Dvorak. °A lantastic resource tor any laser 
prinier owner” -PC Publishing “Demystifies the 
popular printer® -Los Angeles Times 228 pages 
45 illustrations $24 95 plus $350 s/h CA Res 
add 6.5% tax Check/Visa/MC accepted Money 
back guarartee 

PEACHPIT PRESS 

2127 Woolsey St 

Berkeley, CA 94705, 

(415) 843-6614 


HYPHENATOR 

Orctionary based hyphenateon program for use 
‘with Fontasy and desktop publishing packages. 
Embeds “so‘t” (discretionary) hyphens into any 
ascii document User- definable hyphen code 
Batchor interactive modes User modifiable dic- 
bonary. Great for justified and columnar text, 
newsletters, etc Only $35.00! 

PEGASUS ENGINEERING 

24431 Island Ave 

Carson, Calirornia 90745 

(213) 835-5546 (COARECTEO PHONE #} 
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DEVELOPMENT 
TOOLS 


CUT OEBUGGING FRUSTRATION 
T-DebugPLUS, a new run time symbolic debug- 
ger for Turbo Pascal, allows programmers to, 
* examine and change variables, 

® trace and set breakpoints, 

+e ew Source code while debugging 

It cuts debugging frustration and enables pro- 
grammers to find and fix bugs taster and easier 
than ever before 


T-DebugPLUS is only $60, and 1s complete with 
source code, reference card, and an 80 page 
printed manual Itrequires Turbo Pascal 3 0. and 
256K memory IBM compatible Charge card or- 
ders toll-free at 800-538-8157 x830, 800-672- 
3470 ext 830 in CA. See ads in Byte or PCTech 
or calt 408-438-8606 for more into 


U336 


T™ 


Turbo Power Software 
3109 Scotts Valley Dr Surte 122 
Scotts Valley, CA 95066 


** NETSIOS Routines ** 

Network Master 1s a library of 80 routines which 
access NETBIOS functions The routines are in- 
voked by compiled programs to control the net- 
work Routines support network names, 
resources and sessions with Wait and No-Wait 
options Create your own transaction process- 
tng and program communication systems Mary 
compilers are supported No royalties 

Visa/MC $249 00 

Starlight Software 

2861 Central St 

Evanston, IL 60201 

** (312) 864-9370 °* 


TURBO PASCAL GENERATOR 

GTP APPLICATION DEVELOPMENT SYSTEM, 
ver 2. Builds complete, worlung applications. You 
Que it spec's, it writes error-free code 

© Indexed Oata Bases Multiple Screens 

© Context Sensitiwe © © Memory-mapped 
Help Video 

Global Search Full Keyboard Supt 
Easy to Use Price $150.00 Visa/MC, Ck, MO 
AEF. INC 

PO Box 928 

Katy, TX 77492-0928 

713-391-8570 


Smart System Services... 

THE Smart System project file and application 
development too! An extensive library of stan- 
dardized catls and utilities User 1/0, mer gen- 
eration, database, lookup, report, and transaction 
handling Includes the PROJECT WRITER utility 
{you answer the questions, it generates the 
source code for your Smart project files). Cail our 
order line today"! $119 + $3 s/h 

Check M/C or Visa .(602) 926-7454 


725 W Commerce 3-C .. . 
Gilbert, Anzona 85234 


1987 


BASIC 
PROGRAMMERS 


Memory — Resident BASIC 
Stay- Res lets you pop up compiled BASIC pro- 
grams Select your hot key or pop them up with 
@ POKE Automatic screen save / restore. Add our 
EMS/ disk module (for 00S 3 4 ) and programs 
use only 7K of OOS memory — the rest ts stored 
m Expanded Memory or disk Requires 18M or 
Microsott compater {082 requires 00S 3 +} Only 
‘$95 Add $50 for EMS / cask module 


MACH 2 Turbocharges BASIC 
(similar products avaliable for Turbo 
Pascal and Turbo Basic.) 


Use our assembler subroutines fo boost program 
Speed many times. Instant screen displays and 
pop-up windows when compiled No 64K imit — 
use ail avail DOS & LIM expanded memory for 
strings / numbers. Store, search, sort strings at 
assembler speed Controlled input routine uses 
‘standard edit keys & ignores* C &" rk. Pont us- 
ing for numbers up to 6 times faster than BASIC. 
Read & wnte files fast as 00S Much, much more. 
Assembler source code available Onty $69 


Know Thy PC 

‘With Peeks’ n Pokes you can read & change 
system configuration from your program Read 
CMOS chip on AT Unprotect IBM /GW-BASIC 
poms saved with p" opbon Plug characters into 
Wboerd butter Read / change kboard status 
Read printer status - no more timeouts Use 
4 printers as LPT1 Swap printers, momtors, COM 
ports Mead monitor /COM status Boot system 
J ways trom BASIC. Orsable“C &“Brk. Find more 
Peeks & Pokes Much. much more All BASIC & 
most assembler source code included Only $45. 


indispensable Utilities 

The Inside Track lets you load and execute large 
EXE files taster than DOS DOS / BIOS calts & in- 
terrupts from BASIC. Limit memory used by com- 
baled programs to eliminate Command com re- 
load Copy protect « diskette Boot system 3 ways 
from DOS Memory map + summary ot most 
common BIOS calls, including EGA Control 
x beard state - force Caps Lock, Num Lock - 
GsablenC,~Brk and Cirl-Alt-Del Program tips 
Much, much more All source code included 
Only $65 


Money-Back Guarantee 

Call tor details on 30-day money-back perform. 
ance guarantee Our software is not copy pro- 
fected No royalties when you use our sub- 
roubnes in compiled programs Compatible with 
IBM / GW-BASIC, OurckBASIC 1 & 2. BASCOM 1 
&2,MS $36 System Requirements 

© IBM PC XT. AT or companote 

* DOS 2+ (Stay-Res EMS/ disk requires 3+) 
® Stay-Res with QuickBASIC 2 needs DOS 3 + 


Order Now 800-922-3383 


We weicome VISA/ jac (COO inUS only — add 
$3) Stiopng US $3/ order Canada — $5 fort 
or 2 pkgs Add $2 each addt’ Elséwhere — $18 
for 1 or 2 pkgs Add $7 each addt' In Georgia add 
tax and call 404-973-9272 Stay-fles /Mach 2 


dema available — send $5 check Refunded on 


direct purchase 


MicroHelp, Inc. 

2220 Carlyle Drive 

Marietta GA 30062 
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Quick screens and more for BASIC 


Wf you program in BASIC, then OBase is your shortest route to professional 
tities, data entry screens, and even complete applications. Unilke ordinary 
screen buliders, Base ts fast, powerful, and very easy to operate Pulldown 
Menus and function keys are used throughout. and context sensitive help is 
always available, (Though you probably won't ever need it!) QBase lets you 
draw boxes, copy and paste blocks, color any portion of the screen, and 
design custom help windows. Creating input fletds is as simple as answering 
a few questions. If all you need are quick screens and windows, then look 


no further, 
Make complete 


applications 
But QBase ts much more than just a screen builder, because it can also 
create an entire application, Data entry, editing, searching, and relational file 
operations are ali handled automatically Any number of databases may be 


combined in a single program, with more 
than fifteen screens per database, 

QlBase can do ail this because it’s really 
two separate programs. The screen builder 
jets you create and edit screens, which are 
saved as form definitions that any program 
can readily access. A run-time package 
(easily modified) then does all the work of 
managing the database, 

Is inchaded 


Everything 
All of the source code for the screen editor 


and run-time program is included, thoroughly 
documented to show how they work, and where 
they may be customized. OBlase also includes The 
Hardware Tutor —a clear and practical discussion 
of electronic concepts and circuits, but written 


froma 


. Base ts avail- 


programmer's perspective 
able for either Microsoft QuickBASIC or Borland 
Turbo Basic (please specify when ordering). It 
costs only $99.00 and comes with a money-back 
satisfaction guarantee. No royatties, not copy 


protected, of course. 


>| CRESCENT SOFTWARE 


64 Fort Point Street 


East Norwalk, CT 06855 | (203) 846-2500 
READER SERVICE CARD 
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Qfase requires DOS 2.0 or tngher, and at least 256K. (512K recommended.) 


Visa, MIC, COD, checks accepted. 


FORTRAN 
ADDENDA V5.1 


Comprehensive and easy to program 10 and 
gruphies hbruress: Replace READ/ WRITES 
veath U call tor User Input editing with cone 
text type checking and Helps Or enhance 
your graphecs with TUL! Este Tools for a 
complete template system Even string pat: 
tem, Matchs and glissundon 
ASMUTHO2 BAT 

Full FASE Cirapbns «Natural 10 System 
© Full Kovtun & Shuts « Wendwos dt Pull Diraary 
© Full Paths Dincchanes © scr lopat balan 
* Chub. Som RS2K o Ema Rene 
* CRTs Phan, Seund «Nod 1 Overtions 
ALL MDACGA EGA & Hercules modes 
«IBM, Lahey. MS, & R-M Compilers 
ext pe manual and «1000 suurcetines of 

sampkes 
© Argument checking, defaults and tupeles 
ASMUTIL 2 $95; both $165 
Contact Ray Strung (415) 788-4601 


IMPULSE 


SAN FRANCISCO, CA 94119-3540 
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Turbo Pascal Programmers: 
15 MINUTES = HOURS! 
with new turboMAGIC 
code generator. 
tnaut forms and help windows up to 66 ines 
tong Scroting withmn framed windows Pop: 
up Menus Pull down meny systems And 

much more 


Read what protessaonats say Fast automatic 
updating of dependent hetds adds flan to your 
imput scleens turboMAGIC wil be a bless 
mg tor programmers who would 1ather not 
wnte the user mtertace for every progiam 

Nei Rubenting PC Maganne 24 Feb 67 


Order your magic today’ Just $99 Cai! 
800-225-3165 Money Back Guarantee Ae 
quires 256K IBM PC compatible 


Sophisticated 

6586 Okt Shell Road 
Mobile AL 36606 
205-342 7026 
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DEVELOPMENT 
TOOLS 


StruBAS 


Structured BASIC Development Toolkit 
QuickBASIC . IBM BASIC 2.0 


Oesign screens in minutes with powerful 
screen designer usng any editor Modify 
most fealures without recompiling 
(ntertaca fo Btrieva ISAM and Screens 
with singla commands Otters program 
generators, manu uility subrouline 
library ulhty programs. network 
Support thru Btrave and preprocessor to 
axtend BASIC and enhance structura 


NOT COPY PROTECTED 
Sete and Carporaty gerne avalaby 
LANEY SYSTEMS. ING 
3 Othce Paik Drive Ste 100 
Little Rock Arkansas 72211 

501-225-77: 
VISA/MC ACCEPTED $495 /35 demo 


FREE 30 DAY TRIAL 
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MICROMIND™ EXPERT ....... 
Development system & knowledge engineenng 
tool Create IOLISP based export systems Ex- 
cellent prototyping capabililies Includes lext 
editor, windowing, rulebaseand menus Uses it- 
then-do, forward/backward chaining $499 $25 
demo Write tor catalog of 200 products 

The SourceView Corporation 

PO Box 578-A 

Concord, CA 94520 

(415) 680-0202, (800) 682-2860 - orders only 


BRIDGEWORKS! FOR 1-2-3 

Bndge the gap between Lotus 1-2-3 and your 
BASIC, Turbo Pascal, (BASE, communications 
of other applications READ data from and WRITE. 
directly into 1-2-3 worksheet files No PRN or DiF 
files No file retrieve Not copy protected Inte- 
grate into your applications without royalty. For 
Lotus 1-2-3 and symphony on the IBM-PC/AT/ 
COMP $59 95 

GreyMatter international 

PO Box 1083 

Setauket, NY 11733 

516-689-7682 


EDUCATION 
TEACHER'S 


fm: 


Duiz Witter 1s an exam writing tool Tests, 
exams, quizzes, answer key In seconds 
@ True, false, matching, multiple choice, 
essay questions or any you like @ Diaw 
fandom stions from tests 10 make 
finals. @ Easy entry & editing @ 100% 
mem: driven @ 250 or 750 chatacters per 
question (specify which vetsion) 
$47.95 complete. 


eh DOS ver & RAM 
WITH EVERY ORDER DISKS 39¢ EACH 
ANY QUANTITY 
HURD COMPUTER SYSTEMS 
6330 Lincoln Ave, Ste 247 


Eyprsss, CA 90630 
(714) 220-2729 
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EDUCATION 


ALGEBRA & QUIZ MASTER™ 
AlgebraMaster™ solves any equation, gives full 
explanation step-by-step You supply the equa- 
thon, or get randomly generaled equations for 8 
difficulty levels QuizMaster™ does customized 
quiz databases, allowing random or topical 
quizes Add/delele/sont queslionbase $69 95 
each or buy both-$99 95! 30 day guarantee, 
Executive Mastery Software Corporation 
Subsidiary of The SourceView Corporation 

PO Box 578-A 

Concord, CA 94520 

(415) 680-0202, (800) 682-2860-orders only 


GRAOE WEEK VACATIONI 

Average and print out your grades with the fast, 
easy-to-use AEIUS GRADEBOOK program New 
version this year Contains many advanced tea- 
tures Not copy protected In use by teachers 
coast to coast Onty $49 ppd Distnet or schoo! 
fates as low as $1 per leacher Send tor tree Iit- 
erature VISA or MC 

AEIUS CORP. Dep! GB 

PO Box 700457 

San Jose, CA 95170 

(408) 257-0658 


ENGINEERING 


STRUCTURAL DESIGN 

Fast, highly interactive, integrated programs for 
structural analysis and design of BEAMS, COL- 
UMNNS, TRUSSES and FRAMES of any material 
Easily mastered programs result in dramatic time 
Savings while producing efficient, accurate de- 
signs Specity PC, XT of AT and send $25 for 
demonstration diskette to 

C-Squared B-Squared Sottware Design, inc. 
763 27th Avenue Dept A-2 

San Francisco, Ca 94121 

415/751-1337 


SIMULATION 

GPSS/PC 1s a full-power version of GPSS, the 
most popular maintrame simulation ianguage 
Specifically designed tor interactive use on to- 
day's high-speed microprocessors, It 1s loaded 
with features such as interactive graphics and 
animation Usmg GPSS/PC, you can predict the 
behavior of complicaled real world systems. 
MINUTEMAN SOFTWARE 

PO Box 171/B 

Stow, MA 01775 
600-223-1430/617-897-5662 Ext 316 


SCIENTIFIC PLOTTING PKG 

F-CURVE is the plotting package for engineers 
and scientists A few of F-CURVE’s features. plot 
data, smooth curve through data, of regression 
curves (linear of nonlinear) Draw liner, log, m- 
verse, of power axts Label plo! Place labels 
anywhere on plot For MS-DOS and HP plotters. 
$49 95 VISA/MC/check 

LEOS Pubiishing Co., Inc 

PO Box 12847 

Research Trangle Park, NC 27709 


* (919) 477-3690 
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ENG/SCI GRAPHICS 

OMNIPLOT(S) (screen graphics) & OMNIPLOT 
(P) (plotter driver) provide integrated engineer- 
ing/scentiic 2-D & 3-D graphics with NC PRO- 
GRAMMING REQUIRED! Menu-drven, flexible, 
professional Choice of formats tabutar/tine, 
contour, bar, pie, 3-D wwe frame & much more! 
OMNIPLOT(S) $195, OMNIPLOT(P), both $295 
MICROCOMPATIBLES 

301 Pretude Orive 

Silver Spnng, MD 20901 

(301) 593-0683 


FLOW PROBLEMS MADE EASY 

Fast menus allow unrelated units to be input 
without prior conversion FLUIDTOOLS accepts 
any mix of units, caiculates PD, L, Q, or Visc in 
units selected User can Add & save additional 
unns Easy to leam & use Darcy, Blasius equa- 
fhons. 70K, IBM PC & compatibles $99 95 tree 
S&H 30 day money back guarantee 

Neat Solutions. 

5018 Murrayhiti Rd 

Charlotte,N C 26210 

(704) 525-5985 


ENTERTAINMENT/ 
GAMES 


ENTERTAINMENT/ GAMES 


UPDATE NFL CHALLENGE DATA 
PRDRDSIR™ An easy way to update the team 
player data on your NFL CHALLENGE Game Re- 
place the player data with your own data base 
of current player information Inctudes player 
foster revised during 1986 Print a formatted 
printout of player names and data This pro- 
gram suns on IBM type computers and a copy 
of NFL CHALLENGE (copyright XOR Corp ) Send 
SAD plus $2 tor sipping Texas residents add 
Sales Tax MC/VISA/CHECKS 

HD&S Software 

PO Box 924183 

Houston, TX 77292 

(713) 688-9102 Ask tor Department #1 


USE YOUR PC TO PLAY LOTTO! 
Increase your chances at winning big! LOTTO- 
LUCK 1s a computer program, designed by a 
computer scientist using the latest techniques 
of Geometrical, Kabatism and Random Rela- 
tionships of numbers to give you an opportunity 
fo predict possible winning PICK/6 lotta num- 
bers LOTTO-LUCK witt work on any lottery, on 
any state of country Runs on IBM PC, C-64 and 
Appie i Send $29.95 + $3S/H to 

WINSWARE SYSTEMS 

PO Box 8130 

Sacramento, CA 95818 

(916) 457-5535 


ANNOUNCING 
Football Strategist 


m = 


THE NEXT PC CLASSIC — mW 


®@ A Complete College Football Simulation— Four Years in 


Development‘ 


@ As Coach, select over 80 Offensive and Delenstve Plays from complete 


Play Selections 


8B Watch the dynamic display ol Play Action as it unlolds—22 Players are 
shown m smooth and continuous motion! 

8 YOU are the Coach, YOU Decide! Flea-Flickers, Fakes, Reverses—or 
“Three Yards and a Cloud of [ust"> 

@ Complete current Team and Individual Statistics 

B A ninning Play Commentary descnbes Play Action—as it happens” 

® No Play Combination ever repeats! 

@ Includes Penalties, Fumbles, Timeouts and other key elements! 

@ The Runner constantly scans the lield ahead—Watch him Cut, “Juke”, 


and “Run to Daylight’ 


® Complete Team and Individual Strengths and Tendencies are included: 

@ Operates in One Coach, Two Coach, or Full Automatic Modes! 

® Play Selection is easy—with complete “Help Windows’ when younced them’ 

w RECAPTURE THE EXCITEMENT OF THE ‘86 
SEASON—THIS TIME YOU CALL THE PLAYS! 


Choose from TOPTWENTY, ATLANTIC COAST, 
MIDWEST, SOUTHEAST, SOUTHWEST, OR 
PACIFIC COAST VERSIONS 


—Regionat Verwons have 14 Teams to choose from— 
—The TOPTWENTY Version tnchides 20 Top 1946 Teams— 
—tor the (BM® PC. XT, AT or Companbtes— 
—256K and Color Graphics Required— 
The Special Introductory Price is $39 90° per version 
“plus $3 50 YH TN Residents add 7 75% Sates Tax 
TO ORDER CALL TOLL-FREE 1-(800) 628-2828 EXT 482 
VISA, MASTERCHARGE AND COD ORDERS ACCEPTED 
OR WRITE 
MURFREESBORO ENTERPRISES. 


PO BOX 1712 MURIRUEESBORO TN 37133-0743 
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JOYSTICK, GAME PACK 
Game Port, and Corser Software 
Made Easy for $99.95 


List Price Is Over $159 00. 
Whh FIS Strike Engle $121.95 
All hems Sold Separmely 
We Have Over 100 Games, 
Educational Programs and Mouses af 
BIG DISCOUNT PRICES 
BRADLEY COMPUTER 


Call 13) 774-0095 
21013 St Gertrude/S.C.5 ,MU 48081 
Add $5.00 S/H - Visa/MC/Check/M O. 
Dealers Inquires Invited 


SPACE WARP™ lI- THE SEARCH 
Coming Scon Command The Crew of Your 
Choice REALTIME Transporter Realistic Sim- 
ulation Responding Crew Members. Infinite 
Unwerse ColortulAnimation And More ORDER 
NOW! 30-Day Money Back Guarantee. Check or 
MO $29 95 + $5.s/h Req MS-PC, CGA, 256k 
**SPACEWARP1 $1995 + $5 s/h (CGA not req ) 
**DEMO DISK & space games FREE! + $5 s/h 
JAD-PRD 

PO Box 4153-8 

Star City, WV 26504 


LOTTO NUMBER ANALYZER 

Use your PC to help you win the Lotto This fun 
to use program for most home computers will 
quickly tell you which numbers are ‘due’ any 
patterns and trends, what groups to play and 
more! Make your selections based on the laws 
ot probabitty and INCREASE your chances of 
winning! Onty $24 95 + $150's/h 

SDFT-8YTE COMPUTER PROGRAMS 

PO Box 556 

Dayton, Divo 45405 

(513) 233-2200 


TANKS: A GAME OF STRATEGY 

An enemy tank division has sewed and plun- 
dered a valuable city As the leader of a patrol of 
tanks, you are to devise a strategy to recover the 
city Realistic sound effects and great display 15 
min/game. each different (8M & comp, DOS 
2.D+, mono/color $34 95 + $3s/h, MAres add 
5% sales tax 

Richard 2 Ward/WARDCO 

88 Beacon Street, Apt #44 

Somerville, MA 02143-4338 

617-491-1783 (orders only} 


PC/VEGAS Il 

Poker, Blackjack, Roulette, Keno, Slots—$26 
Above ptus Baccarat and Craps—$39 Exact 
Vegas simulation, includes Help, best bet/odds 
windows Cross-game scoring Graphics not 
mandatory Color or Mono MS/PC DOS, 128K. 
C Source available, ask Add $2 for shipping/CA 
tes add 64% tax 

0 & HBEAR SOFTWARE 

PO. Box 10793 

Marina Del Rey, CA 90295 

(213) 374-0368 


LS Sic 


Twelve 
Metre 
Challenge 


Mutti-taceted savling stmulation tor 
one or two Computers develops crea- 
tive, political, financiaf, investigative 
and technica! skills 


Nol copy protected tor BM PC XT AT 

and compatibles OOS 2 1+/384K/ 

CGA/2FLor1 FL+HD $50 each, $90 

for Iwo (Two copres necessary tor 

communications mode } Add $5 S/H 

MA residents add 5% sales tax 
VISA/MC 


GREYLOCK SOFTWARE, Inc. 


Box 730° Great Barrington, MA01230 
413-S28-SSSS 
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**Baseball FANalic** 

Intense strategy game for 1 oF 2 players Super 
Qraptics and 4 octave sound eflects 30 actual 
fosters or add your own 5 levels of ptay to choose 
trom Roster disks avatlabie-you pick 30 teams. 
Unique package of 6 other popular teatures Re- 
quires 256k - $49.95 Demo disk $5 00 re- 
tunded with Ist order MC/VISA 


#2 | Performing 
Performing Arts Software, inc 
320N Bant 


indianapolts, IN 46219 
(317) 897-3591 


CASINO MASTER GAMES 

Learn casino game skilts w/o risk! Color dis- 
plays of game tables, manuals with odds 
*Blackyack-card counting. advice disp... $40 
*Crapsmaster-mulbpie come, odds bets... $40 
*Routette-0/00 options, table/wheel disp. $35. 
“Video Poker/Baccarat-tor high rollers ea $30 
PC/comp w/color graphics Chk/MC/V, ppd 
Compl Pkg only $99 Order 20° more get 10% 
discount 

HITECH MANAGEMENT CORP 

PD Box 2121 

Boca Raton, Ft 33427 

305-392-3678 (Ft) 800-332-2049 X3017 








THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET .. . 


MARK 








ENTERTAINMENT/ 
GAMES 


SPORTS HANDICAPPING SOFT 
SSWIN with thoroughbred/harness & grey- 
hound handicapping soflware-$29 95, en- 
hanced-$49 95 Up lo 13 nines analyzed class, 
‘speed. times, Irack lengths. post, stretch, & fin- 
1sh positions Pro Football System-$39 95 Pro 
Baskelball System-$49 95 Add $2 post /nand 
MC/VISA accepted Free mformation 
SOFTWARE EXCHANGE 

PQ Box 5382-PC 

W Bloomfield, Mi 48033 

(313}626-7208 Orders. 1-800-527-9467 
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FINANCIAL 


il C. “A PTOOL: ! $49 


© Porttotio & IRA Manager 
[) © Stocks/Bonda/Funds/Dpr_ Assets 
© True security & portiokc ROI 
Ee Multiple portfolio batch ops 
& © Over 10 reports plus graphics 
® Dow Jones/Compuserve updates. 
© FIFO, avg & spec. tax lots 


Riak Adjusted Stock Evaiuator 
Bond Swap/YTC/YTM/Evaluator 
Prospecting & Client Manager 
{ ®@ Auto-dial/memo merge/labels. | 
4 ®"Who owns” & key word screens q 
45-day $-back guarantee C/V/MG 


CALL 800-826-8082 i 
\ TECHSERVE, inc. (206) 747-5598 |) 
4 POB 70056, Bellevue, W4 98007 
CIRCLE 387 ON READER SERVICE CARD: q 
52 STRAY Reel = 





CALC - DATA CD1(C) 
Home & Business 


Saving/Loan 
File-Search 
Text-File 


Calculator Payroll 


Check & Bank Stmt. Bal. 


Cost-Schedule Inventory 
Charge Accts. 
Phone-File 


Budget 
Expenses Tally 
Auto-File  Edit’g. 
Sorting Help 
Auto. Calc’g...Files 


Invoice Records: Sales, Service, Paymts., Rtns. 


Instruction Manual 


256K 


IBM & Compatible 


$39.95 + $3. s/h. COD add $2 
APT RENTAL RECOROS AR1(C) incl. $44.95 + s/h 


CALC-DATA, INC. 
460 Tamarind Dr. 


Hallandale, FL 33009 


800-247-7893 
(305) 456-0417 
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+ Simple interest 9 


e IsitreallySimple? 
Betore you buy a Rowe base carer apps fora hoard 
feane of any kind, wu nee the |uan Ranger standing, 
Rohond sie Phe Lawa Ranger help sou avid the pre 
Calls bunt inte the barking Laws 


—THE LOAN RANGER™— 
AUTO-EVALUATES lwams and leases trum 
“Pelleat’ io “Temnbke” OFFERS defaults and of: 
hie help anytime: ALLOWS rans hams bebe crynmcnl 
aod compared semuluncrudds ACT QNODATES 
up fo SA munbfied aor r- 
epular payments PRINTS 
prefomn = queshortnasre 
Ivery smponant( and deta: © 
od emortzatemn whodules 
CORRECTS faatny: 
pumt erm others just 
round all COMPLTES 
comples loans that wwe vahous onn-vandanl formate 


Le 
FOR IBM PCS 


To onder the Loon Ranger pleas wnte i 
PRICE Sona DEVELOPMENT CORP. 


WONW Ue only 
‘Onbland Park, iv ae 
geet $99.95! 
Enclose $90 9S plus $1 shopping Floris residents edd} 
% soles tan Onder by phone (A) TH 41b COD 
orders aud $2 
Pride Software Develo) opment 
~~ oe Ria =aeeAd Ahead 
id awebraeat har aE bo tes 


1 
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PERSONAL 
FINANCIAL 
STATEMENT 


1965 KISS Computer Company 
$4go 
THE PROGRAM S UNIDUE FEATURE 


IS THE ABILITY TO USE THE 
PRINTOUT FOR LOAN APPLICATIONS 
CPA TESTED 


KISS 
COMPUTER 
COMPANY 










Software” 


Keep It Simple 
P.O. Box 1341 
Cape Coral, FL 33910 
(813) 481-2092 


CIRCLE 399-ON READER SERVICE CARD 
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NOW—Version 4.1 
Not Copy Protected 


Checks 
& ™* 
Balances 


@ Single entry occounting 


Balonce Checkbook 
Orgonize For Tox Time 
Easy For Home 
Powerful For Business 


ONLY $7495 
$3 P/H & CA 6% tox 
















eee. system centered around the checkbook 
CALL NOW! @Hondies cosh & chorge tronsoctions 
@ View, edit or print ony antry for o yeor 
gel with simple but powerful commands 
e @ Balonce sheet, cosh flow ond profit & 
CDE SOFTWARE loss statements, plus mony more reports 
948 Tularoso Drive @ Prints checks; versatile address file 
Dept. PC CIRCLE 401 ON READER SERVICE CARD 


Los Angeles, CA 90026 





PERSONAL FINANCIAL PLANNER 





Tax Reform Forecasting, Electronic Checking and RA 
Savings, View Graphs, Pop-up Menus, On-Line GENE L 
Help. Mortgage Qualifying, Refinance. Analyze 
Expenses, Resale Analysis, Amortize Diferent = THE RECIPE MANAGER 
Mortgages. Financial Consultant Module, for IBM Runs on 18M PCs and compatibles 128K up with 
PC $49.95, Money Back Guarantee PC/DOS ot MS/DOS. Serving size adjustment 
1-800-258-8787 ex 242 to 999 Generates shopping ists Creates hard- 
In Ohio call 1-800-821-9400 Ex 242 copy cookbook. 65,000 recipes per database 
Advantage Software possible, disk space permitting 115 recipes in- 
#43-A Salem Street Cluded Indexed manual with tulorial $49.95 + 
Woburn, MA 01801 $3 s/h Chk/MO/MC/VISA (MA resid: 5% lax) 
GEM ISLAND SOFTWARE 
PO Box 393 
Reading, MA 01867-0693 
GENERAL (617) 944-1382 








THE 
SHOWCASE 


USS8.-per disks 777 
World's largest sottware library for Apple ll, lie, 
NC and {BM/PC Thousands ol powertul pro- 


a eaenavian | FOR PRODUCTS 
ace ee =| AND SERVICES 
2 ae IN THE MS DOS 





ABOVE DISC A new MUST HAVE product! 


Now you can have up to 8 MGB 
of expanded memory available WITHOUT EXPENSIVE BOARDS. 
Above Disk is a revolutionary new product that emulates EMS 3.2 by using Extended 
Memory or Disk space. Use up to 8 MGB of hard disk or use your extra floppy or RAM 
disk space for your programs that use EMS 3.2 or greater. 
LAPTOP OWNERS... 
Use Above Disk for large spread sheets by turning your floppy into extended memory. 
bove Disk is super fast, and super easy to use. 
It's 3 must have product for anyone who does serious computing, 
SPECIAL INTRODUCTORY OFFER $99 
Add $4 p/h ea. them NV orders add 6% tax Master ChargeVisa Accepted 


- Generic Computer Products - 
Bax 4436, Incline Village, NV 89450 800/447-7775 ext. 60 In NV 800/292-0990 ext. 60 
CIRCLE 402 ON READER SERVICE CARD 
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is new! {t's now Flow Charting 
ll+, with more speed + more 
functions + more printing 
options; 

* 10 text fonts, 26 shapes; 

* Line mode can stop at a shape; 
* Backspace key can erase a line to 

its origin; 


* Free text entry anywhere, or select 


auto-centering; 
© Vestical or horizontal printing; one 
chart or multiple charts. 
Used by Fairchild, Bechtel and 
more than 500 other major 
corporations, Edit quickly and 
accurately — even major edits — 
with Flow Charting II+, the 
Specialist. 
See your retail store or call: 


PATTON & PATTON 


Sotiware Corporation 
800/672-3470, ext. 897 Colfomia 
800/538-8157, ext. 897 National 
408/629-5044 Intemational 
CIRCLE 403 ON READER SERVICE CARD 





US-ATLAS 

Locates 29,000 citves, with grapuc oisplay ot 
states Computes Great-Circle distances Finds 
all states with cities of the same name Locates 
all towns within a given radius Shows towns 5 
mi either side ota line 40 mi tong Color graph- 
ics or monochrome IBM-PC/XT/AT 192K DOS 
2.0 Send $49 95 money order or check 


ILE STON PE -PROLRAMS, 





ILLSTON PC-PROGRAMS 
1932 Hayselton Dr 
dettersan City, MO 65101 
(314} 635-3417 


FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen graphics}. 75 Microsot? 
FORTRAN/PASCAL, RM Professional. Lahey 20 
FORTRAN callable subroutines. Prof. graphics 
power backed up by 2 100 pg user manual 5 
packsinone gen utility, 2-D interactrve, lotal 2- 
O plot support, 3-0 plots, 3-D solic models 
(Hidden line removal}. $135 H-P, H-1 ptolter? 
Try PLOTMATIC tor complete plotter jraphics 
Capabilities. Interface w/GRAFMATIC $135 
Both $240 

MICROCOMPATIBLES, INC 

301 Pretude Drive 

Silver Spnngs, MD 20901 

(301) 593-0683 








GRAPHIC PRINTER SUPPORT 

Al last IBM-PC graphics support tor your dot 
matrix printer Use the PrtSc key to produce 
quality 8&W or color scaled dot matrix repro- 
ductions of your display on your Epson, |8M. 
Okidata, HP. IDS, Centronics, DEC, Anadex, Da- 
tasouth, Gemini, TI 850, Toshiba, NEC 8023, or 
C. Itoh printers i your printer is not listed, let us 
know and we will support il GRAFPLUS sup- 
ports all versions of PC or MS-DOS and will op- 
esate with IBRA (incl EGA), Techmar, and Hercules 
graphics boards $49 95 

JEWELL ENEAGY TECHNOLOGIES, INC 

4302 Soulhwest Alaska St Suite 207 

Seattle, Washington 98116 

(206) 937-1081, 1-800-628-2828 ext 527 


35mm SLIDE FROM YOUR PC 
COMPUTER SLIDE EXPRESS converts graphic 
files produced on the 18M PC into orthant 35mm 
Color slides with color resolution 400% better 
than your monitor Leave your printouts behind 
Use high resolution color sides up to 4000 line 
COMPUTER SLIDE EXPRESS $9/siide 

VISUAL HORIZONS 

180 Metro Park 

Rochesler NY 14623 

(716) 424-5500 


PC-Oraftl $50! 

The taslest easiest, graphic drawing package 
Font editor Eusmess bar and pre charts Dbject 
save, rotate, eniarce, shrink Zoom. Keybd ma- 
cros Screer capture Popup menus Pattem 
editor Undo key Spray Paint Arc Sideshow PIX 
tanguage IEM/Epson matrix, LaserJet+. MS 
Mouse/cursor keys VISA/MC 

Michael Alten Consulting 

19 South Sth Street 

St Charles, lltino:s 60174 

(312) 377-7220 


PC-KEY-DRAW TRY IT $15 
Comprehensive high-power graphics editor, 
CAD, paint, slide show program Over 160 stan- 
dard tunclions plus macros, 64 pages/layers, 
200m printer. 50C- patterns, novice/experl 
Modes $15 includes manual, software, quick. ref 
card Register $100 tor support, updates com- 
plete panted manual Shareware Version 3 25 
DEDWARE 

PD Box 595 

Columbia, Md 21045-0595 

301-997-9333 


Create Hoor plows ond 20 views of furniture 
orn ants with your 1M PC or compat: 
bie Only 3295 Coll for brochure ROMER? 
Video $25 Maney Bock Guorentee 


Mufnaget Software Pe * PO Box 747 


Clarion. PA 16214 © i314) 226-5600 
CIRCLE 404 ON REAQER SERVICE CARD. 
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MAKE YOUR OWN MAPSI! 

MAPIT ts designed Io make map making quick 
and easy MAPIT includes many map outhne files 
of you can creale your own MAPIT works on any 
printer or an HP plotter Only $95 for MS-DOS or 
PC-DOS MAPIT US County Qutline Database 
available separately tor $95 Call us tor tree 
sample maps & into 

Questiosnaie Service Co 

Box 778 

East Lansing MI 48823 

Phone 1517) 641-4428 


HEALTH 


ATTENTION DIETERSII 

Powerful, innovative new PC software package 

Schedu'e weight loss im calendar, list or graph 
form Proyect future weight on diets based on your 
personal data Compare diets, eects of exer- 
cise Design your own diet to reach your own 
GOAL by spectfic dale - much more Send $2995 
tor disk and users guide 

TA Software 

3830 Fores! Drive Suite 206 

Cotumbia SC 29204 

803-782-6851 


INVENTORY MANAGEMENT 
Stock-Master 4 0 inventory system provides 
160- programs tor Stock Status, Trend Anay!- 
sis, Purchase Drder Tracking, Quality Controt 
Reporting. Detait Anayisis, Bill of Materials and 
more Modutar system conhgured & “micro* 
priced to your needs Cobol Source avaiable 
APPLIED MICRD BUSINESS SYSTEMS 

177-F Averside Ave 

Newport Beach, CA 92663 

(714) 759-0582 


SUPER RETAILER™ is HERE! 

Find out why over 500 purchases a second are 
made on the finest point of sale program, Ultra- 
fexibility-cash, retums. credit, depts, . Control 
your business, Keep track of your money tnven- 
tory module—$99 Become a Super Dealer 
Modules for acting integrate automatically 60 
Day Money Back Guaraniee VISA/MC. 

PMC 


100 East 2nd Street 
Mineola NY 11501 
800-DIAL-PMC in N Y 516-294-1400 


“**dFELLER INVENTORY°*” 

A business inventory program written in modi- 
fiable dBASE source code The menu-driven 
Program lets you locate tems by inventory name 
‘or number it keeps track of reorder pants, ven- 
dots, average cost & olher intormation 
*dFELLEA Inventory $150/Requires GBASE t/t 
*OFELLER Plus $200/with History & PO's Re- 
quires dBASE Iti - Ill PLUS (lor stock rooms) 
FELLER ASSOCIATES 

550 CA PPA, ROUTE 3 

Ishpeming, Mi 49849 

°° (906) 486-6024 °** 
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TABS III 


TIME ACCOUNTING & BILLING 


‘ist ABA Approved Legal Billing 
System. Multiple billirg tor- 
mats aged AA managemenl 
reports integrates with STis. 
Gen Ledger Accts Payable 


Trust Accounting and Docket 
Control systems Usec by over 


2590 trms CP M PCDDS 
MSDDS and Novell or IBM PC 
Netvork versions available 
Contact 


SOFTWARE 
TECHNOLOGY, INC. 
620 No 81h Suite 120 Lincoln NE 68504 
(402) 465-1997 
18001 228-2028 Ex! $33 into only! 


CIRCLE 405 ON READER SERVICE CARD 





MAILING 
PROGRAMS 





POSTWARE MAILING SYSTEM 
Automate mai! preparation Cul postage costs 
by 9126 per piece or more Only Post Ware prints 
address labels n bundle and bag, bulk mailing 
order Not a useless zip code sort. Prints ad- 
dress labels, bag tags/tray labels Calc post- 
age Works with dBase Ill PLUS, DATABASE, 
PowerBase, Smarl & others Also ASCII 

% Ist & 3d Class—$195 2nd Class—$395 
+ Carer Route—$300 # PostWare Je —$69 
PostatSoft, Inc 

515 Division St 

La Crosse, Wi 54601-4544 


800/831 -MAIL (6245}. ~ 608/784-3500 


LABEL MASTER, 3.1 $49.00 

Chosen 1987 Edilors Choice by PC Magazine, 
which says “Label Master provides all the fea- 
tures needed to produce well managed mailing 
lists and labels “ Our customers write “a dyna- 
mile product? “a cinch to use; “incredible” Um- 
versal search/sort Unkmited ‘ecords Finds 
duplicates Auto dialer Checks state /zp accu- 
facy Much more!t Get the best 

AKS Associates 

1350 Beverly Road, Suite 115-332 

McLean, VA 22101 

703-536-7814 *VISA/MC accerted* 


TELE MAIL MANAGER 

Modular, track orders with on-screen inquiry, 
exception reports by area, product, t/o, ad- 
Medium, and more Merge to Word-Pro TM/ 
SALES ($185) Drders, a/c rec, cash or card 
pymnts, shipping /abeis, manrest + TM/BUY- 
ING ($100) Supplies Drders. a/c pay + TM/ 
STOCK {$100} « TM/INVOICE ($80) TM/AD- 
VEATS ($85} Demo $40 + $3.50 s/h, +dBase 
lil » source code 

MILLER SYSTEMS 

348 W Quarte Road #t 

Monrovia, CA 91016 

(818) 303-4064 
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MAILING PROGRAMS 


THE MAIL OROER ACCOUNTANT 
Order tulfiliment/List management Includes 
customer sts, labels 6 lormats. inventory, mn- 
votcing, accounls receivable, cuslomet pay- 
ments bycash/credit card Pritts stupping labels, 
credit card slips, UPS stupping manifests, sales 
lax report dBase Ill Pius source code provided 
$750 demo$25 - $350 S/H 

GOLOSMITH & ASSOCIATES 

48 Shattuck Square. Suite 86 

Berkeley, CA 94704 

(408) 540-8396 


***SPEEQMAIL™ $24°** 

Save data entry ime by using twa letter codes 
to generate a city, state. & zip Make mailing |3- 
bels and print by name, Zip. or up to 30 other 
ways? Great lor customer lists and cartier roule 
maiting Fastest. easiest. best editor, lunction 
keys & much more Revolutionary! For IBM PC 
of Apple ite Also does envelopes/cards 
AURORA SOFTWARE COMPANY 

2620 Danbury Drive 

New Orleans. LA 70114 

(504) 391-9598 


MEDICAL 





R COMPLETE 
X MEDICAL 
OFFICE 
MANAGEMENT 
FOR IBM PC AND COMPATIBLES 


All Inclusive Package Featuring: 
Patent & Case Management, Appoint- 
ments, Billing, Accounts Payable and 
Recewable Statements, User selective 
Mailings, Office and Patent Reports, 


Reports, Delinquent 
Tracking, Patent Recall, Automatic 
Data Backup, Mulli Level Password 
Protection, User Delined Reporta/ 
Daiy/Monthly (Quarterly / Yearty 


MONEY BACK GUARANTEE 

Free Unlimited Phone Support 

only $495.29 al incusive 

dealer inquiries welcome 

1-800-628-2828 Ext. 774 

Mastercard-VISA-American Express-COD 
Medical Business Technologies 

15 Hihop Drive, Weatogue Ct 06089 

(203) 674-7822 
CIRCLE 406 ON READER GERVICE CARD 













SUPERMAIL™ ONLY $25 

Thus easy to use, powerful menu driven program 
1s used by thousands of happy customers Find 
fhamesin1-2sec No sorting Features unlim- 
fled records & labels pet name ANO tull screen 
editing Select labels by zip or name Password 
prolecton Is available Take memos recall them 
later + more! VISA/MC 

PLACE MANAGEMENT CORP 

100 East 2nd Street 

Mineola, NY (150t 

800-DIAL-PMC In NY 516-294-1400 


CUT POSTAGE IN HALF 

Save 9¥z¢ of more on every piece ol mail! No 
program lo buy No complicated bulk mail sort- 
Ing procedures to tearn Ssmply, mail your list to 
us on disk We send back to you address iabeis 
printed wn bulk mailing ordes Nol a useless zip 
code sort Bag tags & postal forms included Just 
2%2€ per record + stup $25 min IMB disks 342 
5!" Br & 9 lrack lape 

PostalSoft, Inc. 

515 Division Street 

La Crosse WI 54601-4544 


800-B3t-MAIL (6245)... 608-784-3500 (Wi) 


COMPUMEOIC™ 

PROVEN Practice Mngt Sysiem- -in use 5 yrs 
Patien! data managemenl. A/R G/i stale- 
ments, nsurancelorms practice analysis word 
processing, fecal delinquent tracking, histon- 
cal data FLEXIBLE! user designed ltorms/re- 
ports $4000 Training avail Dental (DentafWare™} 
eyecare/oplomelry (EyeMate “) & Vet (Vel- 
Logic “) also avail . Dealer inquiries invited. 
DATA STRATEGIES, INC 

332 Jumper St . Suite 210 

Escondido. CA 92025 

(619) 489-9218 


MEOICAL SYSTEMS WITH ECS 

All PPM products have electronic claims sub- 
mission (ECS) to Medicare & commercial car- 
ners, paper claims too 

© PC & CLAIM $89 95. claims only 

* PC & CLAIM w/ICDs, CPT's & HCPC codes 
$229.95 

@ PC & CLAIMPLUS claims only w/patient file 
Complete a claim mone minute $459 
 THRESHOLO & TM St,995 00 claims, A/R 
patient billing 

@ THRESHOLD $3 995 00 claims A/R patient 
billing. complete practice management. statss- 
tics, analysis 

® CLAIM & NET Nationwide claims clearing 
house Fut! 100% credil on product upgrade. 
PC # CLAIM & PC # CLAIM PLUS both house 
30 day money-back guarantees (BM PC/XT/ 
AT compatibles MS-DOS 256K 

PHYSICIANS PRACTICE MANAGEMENT 

1810 South Lynturst Suile O 

indianapolis, IN 46241 

(37) 248-0357 

Lin continental U S. call (800) 428-3515 
Indiana residents call (800) 792-3525 
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MEDICAL 


MEOICAL MGMT+E-CLAIMS 

Praclice Management, Patrent & Case Tracking. 
Super-Bills. Appointments. Electronic Claims, 
Communications package, Reporls, Slale- 
ments, Labels, Forms and much more Buy from 
the leader in Heallh care since 1977 Fully cer- 
Inhied m alt 50 slates by 29 Camers - Medicare. 
Blue Cross/Stueld in many others 

Unvvair Incorporaled 

9024 Si Charles Rock Road 

S$} Lous MO 63114 

314-426-1099 





MUSIC 


Tape 'N Step 

For IBM & compatibles ts a sequencing sott- 
ware based on a spreadsheel concept Some ot 
the teatures are real-time & step-tme record- 
ing. 85.000 notes, 2048 tracks, crescendo/di- 
minuendo. dynamic ctrl , delete. & copy modes, 
loops & nesled loops & much more $150 US. 
For more information write or call. 

The Midi Connection 

PO Box 282 Stn 0, Montreal 

Quebec. Canada. H3K 365 

(514) 933-5127 Dealer inquines invited 


SONGWRIGHT Ill 

MUSICPROCESSOR prints professional sheet 
music with lyrics Full-screen graphics editor 
Transposes to any key, plays Iunes. Features 
multiple stafl & voices, harmony, counterpoint 
bass/treble ail lime signatures IBM/ Epson, Star 
Printers Send $49.95 + $2 s/h or write for free 
sample output 

SONGWAIGHT 

Route t Box 83 

Loveltesvitle, VA 22080-9608 

703-822-9068 









£] OP-400t: PC/MIDI interface card 










POH? 


PC+MIDI 


Ws @ simple equation To plug your PC or PC-compatible into the 
modern world of music-making, use the complete line of MIDI soft 
ware and hardware from VOYETRA TECHNOLOGIES. 

O SEQUENCER PLUS: 65-track total MIDI recarder/editor 

0 CONVERSION PLUS: file converter for music notation programs: 
C PATCH MASTER: network organizer and sound hbrartan 





MUSIC 


FORTE! PC MIOI SEQUENCER 

16 tracks Record/Piayback with merge, 16 
channets/tack 60.000 notes Most powerful 
Midi-dala editing avalable Step Sequencer with 
amazing rhythmic flexibility Lightening autolo- 
cation Automated punch. quantization. loop- 
Ing. fillers, transposition. conductor, song 
positron pointer, DOS shell, more $250 

LTA Productions 

PO Box 6623 

Hamden. CT 06517 

203-787-9857 





PREVENTATIVE 
MAINTENANCE 


Memory Minder 
Memory Minder is the most comprehensive 
disk diagnostic program available for 
Rucrocomputers. Aor ceerasne can GChIy 2 
easily check the vital operating parameters of 
their floppy drives, inctuding spyndle speed, 
head alignment, read sensitmty and others. 
Run Memory Minder before vital data ae 
uperabons. Use it to algn the drives 
the use of an oscilloscope ‘alsble for IBM 
PC. XT. AT and compabbles. Calt or wnte: 


JOM SYSTEMS, LTD. 
15100-A CENTRAL SE 
ALBUQUERQUE, NEW MEXICO 27123 
505/292-4182 


Aen tet MaterCars at Ad 
CIRCLE 407 ON READER SERVICE CARD 


MAINTENANCE & INSPECTION 

An easy-to-use computerized methad to orga- 
Nize operate. and control an effective preventrve 
maintenance system Applicable to any type of 
business or industry Full screen input and dis- 
plays. plus function key help command Main- 
tains histoncal data, creates work orders, and 
provides numerous reports. For info, wnite to. 
PENGUIN COMPUTER CONSULTANTS 

PO Box 20485 

San Jose. CA 95160 

(408) 997-7703 








“Ive never seen @ more powertul, easy-to-use music and recording 
system —_ bug-frea* (PC COMPANION) 


=MUSIC @ 


For more information or your nearest dealer, contact VOYETRA TECHNOLOGIES, 
Dept. C, 426 Mt Pleasant Avenue, Mamaroneck NY 10543, or call (914) 698-3377 
CIRCLE 408 ON READER SERVICE CARD 








PUBLIC DOMAIN 


TURBO PASCAL $2/disk 

TSSts a BBS-by-mail, no modem needed (long 
distance is more $$$ than mails)! 90+ disks of 
Pascal fies Most inct source code. All files 
Compressed Membership tee ($25) inct Free 
starter pkg. and 2 FREE disk with Ist order Non- 
members $7/disk Cal. list $5 VISA/MC/COO 
(s/h extea) (data) 617-545-9131 

TURBO SOURCE SEARCH 

P.O Box 876 

Scituate, MA 02066 

(Voce) 617-545-6677 


$3.00 SOFTWARE FOR IBMPC 
Hundreds to choose from, wordprocessors, data 
bases, spreadsheets, assorted games lor all 
ages, communications, business, music, art, 
Programming language and useful utilities tor 
making your computer easier to learn Most 
programs have documentation on the disk Write 
for your FREE catalog today! 

BEST BITS & BYTES 

PO Box 5332 

North Hollywood, CA 91616 


REAL ESTATE 


PC REAL ESTATE SHAREWARE 

A decision tool lor brokers, investors, and (hose 
who would Iike to learn 

Perform investment analysts ard forecasts ot 
residential income and commercial properties 
1986 tax changes with transitional rules 

{don't worry, we've made this easy} 
SHAREWARE OK TO COPY ANO SHARE 

$10 for complete software and quick guide 

$75 tor full membership (manual, tax updates, 
phone support, customized hardcopy} 
SHAREWARE SOFTWARE 

731 PACIFIC #41 

San Luis Obispo CA 93401 

(B05) 541-6051 24hrs VISA-M/C 


PROPERTY MANAGEMENT 
Comprehensive program tor managing residen- 
bal and commercial properties Many manage- 
ment reports including operating statement, 
delinquent rent, lease expration and transac- 
bon register report Provides check writing, check 
reconciliation, posting of late fees, recurring ex- 
penses—$295 Investment Analysis—$245 
YAROI SYSTEMS. INC. 

3324 State St , Suite “O° 

Santa Barbara, CA 93105 

805-687-4245 


MANAGEMENT & ANALYSIS 

* “Real Property Management” $395/$595 tor 
residential & commercial properties and other 
bkkp’g Flags deling’t tenants, prints budgets, 
checks, invoices & 1099S. No retyping of recur- 
nng data * “Real Analyzer” $195, when decid- 
ing buy/sell, exchange, or refi 30 DAY MONEY 
BACK 


REAL-COMP INC. 
P.O Box 1263 
Cupertino, CA 95015 
(408) 996-1160 


REAL ESTATE 


Real Estate Matchup“ 

REM™/An Enable” (Editors Choice, PC Mag } 
template Soltware tor any single or multiple realty 
ofice USA Handles multiple listing needs 
Matches and manages tstings/prospects |r alt 
property types, also sales, rentals, closings, 
bookkeeping, etc REM and Enable tor $895 
Orders and into 803-878-2100 

REM 

102 Court St 

Pickens, SC 29671 

800-634-3470 (Nat } Enable into 
800-551-1004 (NY) Enable info 


COMPLETE PROPERTY MGR I 
Auditor Appraved Integrated General Ledger, 
Accounts Payable, Aged Recervables, Tennant 
& Property Data Base, Report Generator and all 
the necessary audtt Irarts not usually found CPM 
Ilhas the power of $2500 programs for only $795. 
Easy to use plus 30 day guarantee! Oemo 
Available 

‘SOLUTIONS! PUBLISHING INC 

8016 Piamnheld Road 

Cincinnati, OH 45236 

(513) 891 6145 


$$ INVESTMENT ANALYSIS S$ 

No one makes analyzing income producing 
property easter (Iree demo} with such price- 
performance comtort at $170: Stand alone, fully 
compiled, loan amort and deprec schedules, 
1986 tax changes, custom leatures Cash flow 
and detailed sale analyses uncover Duy/hold/ 
sell/refin fexch decision insights 

The SOFT ESTATE 

660 Stanford Lane 

Buffalo Grove, IL 60089 

°° (312) 259-6301 ** 


REAL ESTATE TEMPLATES 

For Lotus 1-2-3or VP-Planner Complete 10-year 
sensitivity analysis/cash flow projections for in- 
come property, res/non-res Also includes Lease 
Analysts, annual operating statement, amortr- 
zation schedules and wrap-around mortgage 
analysis Professyonal quakty reports $189 + $6 
s/h 30 DAY MONEY BACK GUARANTEE 
REALTECH SYSTEMS 

406 South Bascom Ave , Suite 223 

San Jose, CA95128 

408-294-4420 


**LOAN AMORTIZATION** 

AmPack 1s the standard amortization program 
used by CPAs, lawyers, investors, & business 
around the country Designed tor simple & com- 
plex loans Generates customuzed schedules & 
lets you save chent data Handles most types of 
loans easily Business Protesstonals preter 
AmPack!' $49 50-Visa/MC $5s/h 

Sottfarr, Inc. 

2100 West 53d St 

Minneapolis, MN 55419 

** (612) 924-3404 ** 
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PROPERTY MANAGEMENT 

Since 1978 over 6.500 users of our software have 
found it comprehensive, fleuble and easy to use 
We offer systems to manage the following types 
of properties COMMERCIAL /RESIDENTIAL/ 
CONOOMINIUM/HOME OWNERS ASSOC / 
MIN-STORAGE FACILITIES 

For more info and sample printouts catl 
REALTY AUTOMATION, INC 

2539 Saleroso 

Rowland Heights, CA 91748 

818-913-1244 


RELIGION 


PowerChurch Pius!™ 

Fast. trendly, reliable church administration 
system Full tund accounting, masling lists, 
membership, contnbutons, attendance, word 
Processing, accts payable, payroll, multi-user 
supoort, and much more - all for $495 com- 
plete Uses up-to-date soltware technology 
Unhnited capacity Full working demo $10 Call 


CHURCH 
SOFTWARE 


F1 SOFTWARE 

PQ Box 3096 

Beverly Hilts, CA 90212 
(213) 654-0865 


AOAM Church Management Sys. 

ts an integrated eght module system that was 
designed from scratch to be the most compre- 
hensive, yet easy to use, church management 
system ever Not only 1s it easy to input the data, 
but more importantly it ¢ also easy to extract 
only "he data you want to see the way you want 
to see it, via menu driven report generators 
FREE intormation packet 

AdamSott, Inc 

TISN Neil St 

Champaign, fL 61820 


CALL TOLL FREE 800-637-4984 


PARISH DATA SYSTEM™ 
Comprehensive census/contribution program 
Easy to operate, menu driven Family, member, 
fnancial inlo & reports fully tegrated Selec- 
tive lists, labels, contribution/tuition state- 
Tnents, personalized letters. User can create own 
reports, letters Other church programs avail- 
able Over 1600 users Free info 

Parish Data Systems, Inc. 

3140 Nosth 51st Avenue 

Phoenix, Anzona 85031 

(602) 247-3341 


1987 


RELIGION 





MEMBERSHIP MIRACLE 

Top of the line, tull tunction, church mgt sys- 
tem Full support tor membership, prospecting, 
contnbutions, customized matting, word pro- 
cessing, and accounting Powerful tund drive 
Support speeds economic payback. On-line help 
functions For (BM XT fequrv Free tutonal disk 
Full demo $35. Call 

** Elegant Solutions 

°° 2577 North Downer Ave Suite 210 

** Milwaukee, Wisconsin 53211 

°° (414) 332-0774 


SALES 
MARKETING 





MFG REP TRACKING SYSTEM 
QUORTS™ Tracks quotes and orders through 
quoting, shipping and payments cycle Gener- 
ates 54 reports ranging from expected commis- 
sions to sales analysis and intertaces to 
spreadsheet tor custom reports OUORTS has a 
mail 1st lor labels, rolodex cards & mass mail- 
ings IBM PC & compt w/HO Dsk Sgt user or 
Mmutti-user 

KO SYSTEMS 

160 Hampton Rd 

Sharon, MA 02067 

617-784-4390/DLR INO invited 


SALES MANAGEMENT 
toltow up your sales teads with 
FOLLOW-UP. Trach prospects by 
atea doltars, products, of any of 22 
other tields. Sates torecasts and catl 
eeports. Labels & mail-merge in Zip 
Code order Hay built-in calendar, 
do list, and calculator. Data is pass- 
word protected. PC & APCCIH Visa/MC 


$89.95 


rOLLOW-UP 


XYCAD GROUP 
1577 St. Clair Ave. 
Cleveland, OW 441414 
800-428-8457 
In Ohio (216) 589-5788 
CIRCLE 408 ON READER SEAVICE CARD 





SCIENTIFIC 


HP-PC HYPER CALCULATOR 

A pop-up emulation of the HP-11C program- 
mable scentific calculator integrates with every 
program you use Features two-way data trans- 
tet program and data storage on disk, on-line 
HELPhex/oct/ban anthmetc 100registers 1000 
program step, alpha numenc prompts include 
free 8087 version and utility programs $39 95 
plus $* shipping 

SUNDERLANO SOFTWARE ASSOCIATES 

Post Office Box 7000-64 

Redondo Beach, CA 90277 

TOLL FREE (800) 628-2628 ext 502 
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ADVANCED 
COPY PROTECTION 


e Demo Dickette 


The world's leading software 
manufacturers depend on 
Softguard copy protection 
systems. 


Now Softguard introduces the 
Protection Kit-a complete 
software duplication and copy 
protection system for your 
IBM-PC. And it’s invisible to 
your end-users! 


® Hard disk support with 
install/uninstall. 

© No special media required. 

* No source code changes. 

® Stops all copybusters. 


Macintosh Copy Protection also available 


SSFIGUARD 


Systems Incorporated 
2840 San Tomas Expy., Suite 201 
Santa Clara, CA 95051 
Call 408/970-9240 
CIRCLE 410 ON READER SERVICE CARD 


BIT-LOCK® SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness 
of powerful multilayered security. Rapid decryp- 
hon aigonthms Rehabie/small port transparent 
security device PARALLEL or SERIAL port. 
Countdown and timeout options also avaiable 
KEY-LOK™ secunty at about 1/2 BIT-LOCK cost. 
MICROCOMPUTER APPLICATIONS 

7805 S, Windermere Circle 

Littleton, CO 80120 

(903) 922-6410 or 798-7683 


EVERLOCK COPY PROTECTION 
Designed for user-transparency, clone compat- 
ibility & strength It teatures: 

10 1/0 plugs or special media 

FULL hard disk & cartndge support 
~file-server network support 

~vanable number of instalis (0-99) 
—Gemo diskette option with untock 
~protected upgrades by modem/BBS 

All this tor $495 with no meter counts 
Free info & demo disk. 

(Duphcation Services also avaiable ) 


Az-Tech Soltware, Inc. 
426 Grandview 
Richmond, MO 64065 
(816) 776-8153 





SHAREWARE 


GREAT SOFTWARE, CHEAP! 

Onty $5.95 per disk lor absolutely smashing 
Shareware and Public Domain programs! 
Money-back guarantee PC-Outline, AutoMenu, 
PC-Key Oraw, PC-DeskTeam, PC-Write 2 7, 
DOSamatic, Utiittes Galore plus Databases, Ar- 
cadeand Adventure Games Lots more! IBM PC, 
PC yr, and compatibles. 

Send for free catalog 

SHAREWARE EXPRESS, 

31877 Del Obispo, Suite 102 W 

San Juan Capistrano, CA 92675 


*** DISK-O-MANIA **** 

(BM Shareware Disk-ol-the-Month club Each 
month members are given the opportunity to 
evaluate five of our hottest MS-DOS shareware 
program disks. Simply keep Those you like and 
fetum what you don't need Pay as kittie as $2.00 
each for those you keep. No obligation, no min- 
(mum purchase Enroll taday by sending a $4.00 

deposit 


STATISTICS 


NEW TAUE EPISTATI 

Professional stats can still be friendly Com- 
piled, fast Data files up to 10,000 rows Over 100 
procedures, supports Hercules mono, CGA & 
EGA color, 8087/80287, SDF data files 25 
graphs 250 page typeset manual, aver 100 ex- 
amples on disc Formulas, references for every 
test Not copy-protected Call or write for morel! 
EPISTAT SERVICES, 

2011 Cap Rock Crcle 

Richardson, Texas 75080 

(214) 680-1376 


STAT PLAN Il 

Easiest to use statistics program available 
Complete range ol stalistics-curve filling, 
Crosstabs, correlation, multiple regression, T- 
tests, etc Graphics with pnntes/plotter out-put 
Capable ol handling over 60,000 data points. 
Interfaces directty with iotus files Demo diskette 
available MC/VISA. Only $179. 

THE FUTURES GROUP 

76 Easter Bad 

Gastorbury, Ct 06033-1264 

(203) 633-3501 


BASEBALL ** BOWLING 

BASEBALL LEAGUE STATS-maintains a full set 
at batting, fielding and prtching statistics and 
complete game by game histones. 

BOWLING LEAGUE SECRETARY-maintains and 
updates all necessary records tor teams and in- 
dividuals in small or large leagues. 
Baseball-S39 95 Bowing-$44 95 visa/MC 
Mighty Byte Computer, Inc. 

6040 A Six Forks Rd. -Suite 223F 

Raleigh, North Carolina 27609 
1-800-237-7072 
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STATISTICS 


StatPac Gold” 


Buy the best statistical and 
forecasting package avaliable. 
Complete and easy fo use. 


Call for free descriptive brochure: 
1-800-328-4907 


(612) 866-9022 
CIRCLE 411 ON READER SERVICE CARD 


RATS! Version 2.0 

RATS, the best selling Econometric software 
package, now includes daity and weekly data, a 
New easier to use 500 page manual, and many 
advanced teatures Use RATS tor time-series 
and cross section regression, including OLS, 
ARIMA, VAR, logit, and probit IBM PC or com- 
patible $200 MC/VISA. Cail lor brochure 

VAR Econometrics, Inc 

PO Box 1818 

Evanston, tL 60204-1818 

(312) 864-1910 


NCSS—$79 

Easy-to-use menus & spreadshee! Muttiple & 
Stepwise regression T-tests ANOVA (up to 10 
factors. rep measures, covariance) Forecast- 
ing Factor, cluster, & discrminant analysis 
Nonparametrics Chi-square & Cross Tabula- 
ton Piots histograms, box. scatter, stemleat 
Sort. Subset. Transtormalions Reads ASCil from 
Lotus, Dbase, etc. 250 page manual 30-day 
money/back guarantee VISA/MC. 

NCSS-PC 

865 East 400 North 

Kaysville Ut, 64037 

Phone 801-546-0445 


STAT 1—By Sugar Mill 

Friendly menu-driven package on 2 disks with: 
Help. full screen data & text editor, algeb. trans- 
forms, import & export data, save results, de- 
scriptive, table, n-way ANOVA, ANCOVA, 
MANOVA regression resid , smallest space & 
factor analyst Step-by-step examples in man- 
ual $129.95 Airmail worldwide. 30 day return 
SUGAR MILL SOFTWARE CORP 

1180 Kika Place, Katlua Hi 96734 
808-261-7536, 808-396-2366 
1-800-367-8047 Ext, 261 


STATISTICS CATALOG! 

Ht you need statistics for (BM PC or Appie Il, call 
us and let our technical advisors help you find 
the statistics programs you need. Write or call 
fhow to gel a FAEE catalog of statistics software 
HSD 

9010 Reseda Bivd_, Suite 222 

Northridge, CA 91324 


1-800-451-3030(NAT) — 1-818-993-8536(CA) 
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SAS-like Power on 256K PC 
BASSBase runs many SAS programs on a 256k 
2 floppy PC BASSStat adds an expanded stat 
pack BASSView gives a true windowing envi- 
ronment. SAS a SAS inshtute tm BASSBase-$95 
Thru 6/30/87 BASSBase/View-$149 
BASSBase/Stat $159 Al three-$199 

BASS Institute Inc. 

PO Box 349 

Chapel Hill, NC 27514 

§19-489-0729 

8 8. 919-489-9665 (N.B,1) 


WISARD FORECASTER 

A lime series torecasting package $99 Ex- 
changes data with Lotus. Expert systems tagic 
automatically makes projections No knowiedge 
of statistics needed. Works without Lotus, foo. 
IBM PC/XT/AT. Also available: 

Wisard Professional Forecaster, $249 

Wisard Commercial Forecaster. $1,995. 
WISARD Sottware Company 

Dept 420,P.0 Box 19730 

Green Bay, Wt 54307-9730 

(414) 436-2341 


THE SURVEY SYSTEM 

Aneasy to use menu driven system for the entry, 
editing, processing and presentation of ques- 
tionnaire data The system can produce camera 
feady crosstabs and other tables in banner for- 
tat Also, statistics and bar charts. Regression 
and open-end coding analysis options avaiable. 
CREATIVE RESEARCH SYSTEMS 

1649 Del Oro 

Petaluma, CA 94952 

(707) 765-1001 


STATISTIX™-Only $75! 

STATISTIX ts a powertul and very easy-to-use 
Interactive statistical system for micros. Used by 
Marty major universities, businesses, state gov- 
emments, and research organizations. Please 
check us out before you buy a statistics pro- 
gram you'll agree SX 1s a “best buy!” SATIS- 
FACTION GUARANTEED-For more info 

NH ANALYTICAL SOFTWARE 

801 West lowa Avenue 

St Paul, MN 55117 

(612} 488-4436 


The One You Can Rely On 

BMDP offers the most complete collection of 
programs for data analysis, backed by compre- 
hensive documentation & competent technical 
support BMDP was the 1st stat package ever 
developed and the BMOP programs have been 
trusted by stateshcrans more than 20 years. Hard 
disk req'd Cail tor brochure 


A 
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STATISTICAL SOFT 


BMOP Statistical Software, inc. 
1440 Sepulveda Bivd. 


Los Angeles, CA 90025 
(213) 479-7799 








STATISTICS 


SIGSTAT 

SIGSTAT includes over 70 programs ol the BMO 
Statishcal series, plus many advanced new tea- 
tures. Maintrame capacity (up to 80 var) for 
unt—{eg., ANOVA, regression) + multivanate 
(e.g. canonical, tactor) analyses, bme-series, 
multidim scaling, crosstab, plots, q/cand more 
8087 support apt 256K, DOS, $595. 
SIGNIFICANT STATISTICS 

3336N Canyon Road 

Provo, UT 84604 

(801) 377-4860 


P-STAT® 

Full mainframe package for IBM PC/XT/AT & 
compatibles Combines data & fle manage- 
ment data display, statistical analysts, report- 
wniting & survey analysis m a single package 4GL. 
programming language, online HELP, menu or 
command driven with interactive EDITOR 

‘$95 demo and Site License available 

P-STAT, Inc 

471 Wall Street, PO Box AH 

Princeton, NJ 08542 

609-924-9100/Telex 466452 





TAXES 


INCDME TAX SDFTWARE 
TAXMASTER LOTUS 123 spreadsheet tem- 
plates to calculate your 1986 Federal income Tax 
plus a look at 1987 & 1988 tax changes Lots of 
Forms and Schedules. Easy to use IAS ac- 
cepted printout. $50.00 Quick Delivery APPLE- 
WORKS, Mac/EXCEL versions too VISA/MC 
Orders (800) 626-7146 UG/Dealer discounts 
ISLAND COMPUTER SERVICES 

3501 E. Yacht Drive 

Long Beach, N C. 28461 

(919) 278-9483 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET... 


TERMINAL EMULATION 


BARR/HASP INTELLIGENT RJE 
WDRKSTATIDN 

Hardware and software communications pack- 
age for IBM PC, XT and AT. Simultaneously 
transmits data to host and recetves output di- 
rectly to MVS/JES2, MVS/JES3, VM/RSCS, and 
CDC/NOS, bypassing TSO and CMS Emutates 
IBM 3777-2 and HASP on IBM 360/20. Line 
speed 1.200 to 19,200 baud (56,000 bps on AT). 
Supports multigle high-speed printers beyond 
2,400 \pm (6,000 Ipm on AT) Features. con- 
current DOS, LAN support. printer torms con- 
trol, plotter support, unattended operation, easy 
installation $1290 tncludes Hardware & 
Software 


BARR 


BARR SYSTEMS, INC 

28.30 NW 41st Street, Building M 
Gainesville, FL. 32606 
(800)-BARR-SYS /(904) 371-3050 


34 TERMINAL 
EMULATIONS 


Softerm PC, an advanced 
communications package, 
includes 34 terminal emul- 
ations such as: 
* DEC VT 102, VT220 
* IBM 3101-20 (block mode) 
* HP 2622A + VIP7801, 7803 
* 0G D200, D410... and more. 
Guaranteed Compatibility! 
Supports Disk Capture, Back- 
round & Concurrent Commun- 
katrons, Kermit, Xmodem. Sofi- 
keys. Script Files & More. 
For the 18M PC/XT/AT, DG, Tandy, 
NEC, Tt, Zenith, Wang, & Others 
$195 MC-VISA-COD 


1-800-225-8590 Dept PT 
Cali for information 
(303) 599-9540 Telex 450236 
CIRCLE 412 ON READER SERVICE CARD 





a MARKETPLACE 


the ultimate target market! 


The brand specifiers who read PC Magazine don't have the time to shop arvund, 
their only concern ss getting what they need as quickly ay possible 


They'll DIRECT their attention to 
PC Magazine Classified Marketplace 


For them PC Magazine Classified Murketplace’s Urrect Respanse/Display Ad format 


represents a fast, easy and cost effective method of product acquisitian 


ev know it 


will have the products they need and the information thev want regarding price. 


volume discounts, specifications and delivery 


Ifyou think that your business can benefit [rom the :$75,000 brand specifiers whe 


read PC Magazine = YOURE RIGHT! 





So take DIRECT action and call (212) 508-5115 
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ENHANCED 
VT220 Emulation 


The most complete V1220 emulation 
available for your PC/AT or compatible 
© HIGH PERFORMANCE to 38 4K BAUD 
© TRUE DOUBLE HIGH/DOUBLE WIDE 
© 132 COLUMN MODE ON MOST EGA'S 
* SO of ATTRIBUTE COLOR MAPPING 
* SOFTKEY/MACROS, DOS ACCESS 

© XMODEM/KERMIT FILE TRANSFERS 

and the list goes on! 
ZSTEMpc™-VT220 $150. 
4014 option $98. 


SEE US AT SPRING COMDEX 


KEA Systems Ltd. 
2150 West Broadway, Suite 412 
Vancouver, BC Canada V6K 4.9 
Technica Suport (604) 732-7411 
Order desk (000) 663-8702 Toll Free 
Telex 04-352848 VCR 


‘ZSTEMgc FGAmune-Kan Sept Lit 
CIRCLE 413 ON READER SERVICE CARD 





UTILITIES 


VCACHE GETS YDUR DISK 
MDVINGI 

Hard disk accelerator increases speed ot car- 
tndge and fixed drsk operations using memory 
Caching to eliminate repetitive disk access Al- 
locate up to 15 Mb ot extended or expanded 
memory, or 5 Mb of standard memory tor cach- 
ing disk data Includes diskette and screen ac- 
celerator modules Automatic and transparent 
atter instalation $49.95 + $3 shpg, CA tax 





4 
GOLDEN BOW SYSTEMS 
2870 Fitth Avenue, Suite 201 
San Diego, CA 92103 
619-298-9349 


DIRECTORY UTILITIES 

MOVER - Moves file entry{s) from one directory 
to another DIRT - Dwrectory Totals, Sumular to DOS 
OAR but fists (all) files plus actual file sizes in both 
bytes and clusters, all attnbute flags and actual 
file size totals Requires MS DOS Ver 2 or 3- Runs 
onH/Z100 or any PC compatible Media = 5%.” 
disk 40tk DS Both for $19 95 - Check or Money 
Order Pa Residents Add 6% Sates Tax 

H&T Sotiware Associates 

PO Box 17417 

Pigh, Pa 15235 

(412) 372-6527 
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UTILITIES 


HARD DISK DIRECT ACCESS™ 4.0 

The Ultimate Hard Cisk Menu System Orga- 
nizes your saltware programs into a “user de- 
fined” menu system. Features single key stroke 
access, time usage tracking, custom applica- 
toons, plus much more Order toll free today 30 
day Money back quarantee MC/Visa Welcome. 
$8995 + Shipping To order 1-800-242-MENU. 


DELTA TECHNOLOGY INTERNATIONAL, INC. 
PO Box 1104 

Eau Claw, Wi 54702 

For Move into 715-832-0958 


Dn-Line Help 

Allows you to easily add help windows to your 
programs Contains BOTH memory resident 
(pop-up) and CALLable help facilities You have 
complete contro! over the help windaw content, 
size, color & jocation Your onginal screen is au- 
tomatically restored: Call or write for more into 
$149 Demo $10 apply toward purchase 
Opt-Tech Data Processing 

PO Box 678 

Zephyr Cove, NV 89448 

(702) 588-3737 


Dpt-Tech Sort/Merge 3.0 

Extremely tast Sort/Merge program Run as a 
DOS command or CALL as a subroutine Untim- 
ited filesizes, most languages, datatypes & file- 
types supported including Btrieve and dBASE lt 
til Advanced features include record selec- 
thon, record reformatting & much more! Call or 
write for more info. MS-DOS $149 Zentx $249 
Opt-Tech Data Processing 

PO Box 678 

Zephyr Cove. NV 89448 

(702) 588-3737 


DDS PATH Command for Data 

Now Lolus, dBase, WordStar, ete can access data 
files no matter where they're located DPATH+ 
works hke DOS PATH command—up to 128 dirs 
canbe searched Handles output files, (we alias- 
ing and virtual disks too Wildcards ok Trans- 
parent Requires only 4X MS-DOS 2/3 $45 + 
$5s/h Md add 5% Visa/MC/check/PO. 
PERSONAL BUSINESS SOLUTIONS INC. 

PO Box 757, Dept B 

Frederick, MO 21701 

301-065-3376 


PADLDCK/PADLDCK II DISKS 
PADLOCK furntshes the user with a methad for 
providing protection against unauthorized du- 
Dlicabon from DOS commands $99 PADLOCK 
lI disks come preformatted with finger-psint and 
serialization. PADLOCK tt desks offer superior 
Protection Ask about our HARD OISK protec- 
ton with uninstall capability MC/VISA 
GLENCO ENGINEERING 

3920 Ridge Ave 

Arlington Hts , IL 60004 

(312) 392-2492 
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UTILITIES 


HARD DISK EXPANSION 

Disk Manager allows the instalialton ot any 
ST506 hard disk on PCXTAT and compatible 

Volumes up to 256mb! Menu drrven/aulo in- 
stall, compalible w/all vers of MS/PC DOS (does 
nat modify COS), up to 16 volumes, easy to use! 
$125 + ship Ask about Novell product! Dealer 


NTRACK 


ame, COMPUTER SYSTEMS INC, 


ONTRACK COMPUTER SYSTEMS, INC 

6222 Bury Drive 

Eden Praine, MN 55344 

++ (B00) 752-1333 + «+= IN MN (612) 937-1107 «- 


MAKE YOUR PC 
SEEM LIKE AN AT! 


MAKE YOUR AT 
SEEM LIKE A 
DREAM MACHINE! 


The Integrated Console Utiltv™ 
FAST, POWERFUL 
ANSLSYS REPLACEMENT 
For the tBM- PC, AT, and clones 
New Verston 2.00 is MUCH FASTER 


Now blink free scrolting on CGA! 
Now use EMS for scrott recall? 
New option menu program! 

°Speed up your screen writin 
*Extend your ANSI SYS to full VT100 
Scroll linae back onto ecreen 
eSeve ecrolied lines Into @ file 
*Add zip to your cursor keye 
°Free your eyes trom ecroll blinking 
*Eeoy inetalletion 
°Get 43 line EGA support 
eOvar 50 useful optione 


“The jeychological difference is 
@etonishing” -Lotue June 859g 8 


“So meny handy functions rotied into 
one unobtrusive package" 
«PC. World Fab 66 pg 282 
“The e gupport iprowieee by the 
pudlishers is 
-Cepite! mC Moni Monitor Mey 86 pg 25 
“the beat choice for im; 
proving your 


-Capitat PC Monitor June 86 pg 282. 
460p Manual (wislip case) 
and software diskettas $75. 
Satisfaction Guaranteed! 
Order Yours Today! 
HERSEY MICRO CONSULTING 
Box 8276, Ann Arbor, Ml 48107 
{313) 994-3259 Visa/MC/Amex 


DEALER INQUIRIES INVITED 
CIRCLE 601 ON READER SERVICE CARD 


FOR DOS PARTITIONS UP TO A GIGABYTE 


/ 


You can put your antire herd disk, or fwo, in one bootable 
pertition, or you can create up to twenty-three partitione which 
DOS sees as seperete drives. 


Vfeature Deluxe lets you use the big drives you thought your 
system couldn't support. You erent bound by the AT Drive 
Types or by the XT 10-megabyte limit—you can use any phys- 
\alty-compatibte drive, without hardware moditicatione. 


Vfeature Deiuxe is smart software It rune under DOS with AT, 
XT. and compatible hard disk controllers, including ALL, ESDI, 
and SCSI controlters tt comes with everything you need to 
Instat! it—@ physical formetter with bad treck mapping, @ high- 
lavel format, a thorough manuat, good Tech Support whan you 
need it— and axtras, lke cluster size control for eech partition 
(bet you thought thet was enothar DOS limit), and passwords to 
lock your keyboard, your disk, and your system. 


See your dealer or calt us for information about thie end other 


smart soltware 


BEAT THE LIMITS! 
GOLDEN pa SYSTEMS 


aa 


‘Viealure is a regstered trademark of Golden Bow Systems 
___ CIRCLE 602 ON READER SERVICE CARO 


$120 


$3 smpping! 
hendling 
Corer orders 
add 6% 
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MEASURE EXECUTION 


TIME TO THE 
MICROSECOND 


DISK FILE ANALYZER $20 

Much wasted time results from not knowing ex- 
actly what data and control codes aren disk files 
Especially troublesome are files appended from 
other programs or other computer systems This 
IS a great control and debugging aid. Your sat- 
isfaction is guaranteed Bar Code priniing pro- 
grams $7 to $65 

GORDON COMPANY 

20210 Laceyland 

Katy, Texas 77449 

TS-B7E-S8zz 
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2870 Fifth Ave . Suite 201 
San Diego CA 92103 


619/298-9349 
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Ammunition to conquer 
your biggest problems! 


wen V-EMM 
(8 megabytes) 


& Se 


@ The Virtus! Expanded Mamory Menager 
provides your EMS epplications wah up to 
Sight megabytes of expanded memory 

@ ft turns PC/AT extended memory into 
‘expanded memory 

@ It tums hard disk storage into expanded 
memory 

© Its compatible with most EMS eppilcations 
including 1-23, Symphony, end Reflex 


{9t3} 537 2697 
CIRCLE 603 ON READER SERVICE CARD 


SPEED DISK 1/0 THROUGHPUT 
QUICKCACHE—intelligent disk I/O manage- 
ment subsystem tor PC/MS-DOS 2.01 & 3.0. 
Capable of making programs iun up to 14 times 
faster All parameters dynamically alterable LIM 
memory supported 40 XB min requved $49.95 
+ $5s&h VISA/MC 30-day guarantee 

PR GLASSEL AND ASSOCIATES, INC. 

30255 Fir Tail 

Stacy, Minnesota 55079 

(612) 462-1337 
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UTILITIES 


FirstMenu $39.95 

Eliminale the intimdahon too often associated 
with computers! Run programs, batch files, and 
utilitees with a single keystroke from thes true DOS 
shell menuing system Features unlimited and 
nested menus, user defined help, mutti-tevel 
passwords, full screen editor, on-line DOS help, 
more! MC, Visa & AE welcome Add $5 S/H. 


PO Box 06596 
Fort Myers, FL 33906 
Toorder (800) 231-0296, in FL (813) 482-8600 


*** IBM Uses CP/M & Apple *** 

*The best”, “strongly recommended” - PC mag. 
© Uniform copres liles, reads & wntes 

directly to 200 CP/M disk formats on the 
PC,XTAT -by Micro Solutions $5995 +$3S/H 
© MatchPornt 1/2 card transiers Apple DOS, 
S05. CP/M and ProDOS fles to (BM PC.XTAT - 
$165+$3 S/H (includes FREE Uniform!). 

Biue Heron 

1108S Second SI. 

DeKalb, lltnors 60115 

(815) 758-2355 


Golden Retriever ~ 


Search & Retrieve 
Text using 
Artificial Intetligence 


how many times have you gone through: 
scares of files ane by une 
fooking for the information needed so much? 


Bom" with Text Panem Recugnition ability, 
Gulden @etreser belps you sean files and 
focate data even if yuu re nud sure ofthe EXACT 
phrase to search fet 


Tf you ask it ay locate the phrase 


“Where's the beef” 


it well also recogmize simular ike: 
where ts the ee 


‘where os my beef”, 
“where are the beeves”. 
‘where » the beeftcak 

‘Nothing imporunt will ever be missed! 


Ws packed with pemestul Jeatures 
_ 
Pan hes asin tle asctewsed group if fle eal 
e Ait PE ert pt fay ‘Laugh, (as 
het sh een 
. me wud hoa a sheet fides, 
fe ward pes spread 
. Ste sana erp ws ceded parma by 


« Menu dimen Help bey 1s always available 
+ Pumertul cummend hine opnine 
* And anh ove! 
Boost up your oflicicacyt 
Order your CALDEN RETRIEVER lodey! 
ts it da all the “sniffing” for you ot 
electronic 
Don't miss it when you need k the menatt 


‘Goklen Retnever ss trained” lo work with DOS | 
20.00 higher on 1AM PC XT. AT ur compatibles | | 
Nut copy peoterted Regular pre $99.00 


Introductory oficr 6-9 95 + 55 00 for shippi and 
handling MA residence add 4° sales tax 


SKDATA INC. 617 229 #909 | 


PO Box 13 = Burlington, MA 01803 
CIRCLE 0M ON READER SERVICE CARO 








FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115 ,/. 


UTILITIES 


PC TOOLS 

A complete set of resident DOS utdities, includ~ 
ing undelete, locate files. search tor text, change 
file attnbutes, map a disk, wew/edit any sector, 
alphabetze directones Plus a complete set of 
DOS commands, (format, move, compare, etc }, 
leaturng a graphic subdirectory “Tree” display 
S bead toreorganize subdvectones Just 

! 


Central Pont 


INCORPORATED 


CENTRAL POINT SOFTWARE, INC. 
9700 SW Capitol Hwy #100 
Portland, OR 97219 

(503) 244-5782 


MenuPlus+™ $39.95 

Access software on your hard disk wilh a sirgie 
keystroke Does more, easier to use and costs 
less than other menu systems Plus you gel easy 
DOS commands. e batch file editor, parameter 
passing, and much more (BM XT, AT. Compaq 
DOS 2.0and up 256K MC/VISA $39 95 + $400 
s/h 

Sigma Software, Inc 

1009 Sullivan Avenue 

South Windsor, Ct 06074 

(203) 644-4709 or (203) 644-9689 


OISK ACCELERATOR V2.0 

‘DeskCache speeds up your hard disk access Disk 
caching and ram disk in one package Ram disk 
shares cache space Transparent flexible, can- 
figurable, no h/w changes RAM, EMS, anc AT 
extended memory versions incl Not copy pro- 
tected VISA, MC. volume discounts. No PO's 
w/o prior approval $49 00 

Datamorphics Ltd 

PO Box 620 

Stittsville, Ontano, Canada KOA 3G0 

Or call (613) 636-2670 


SS! 1 Screen Saver! $19.95 

Protect your CAT screen from mage aum-n with 
$S'1, the automatic RAM resident screen saver 
CRT blanks atter user defined time limit. in- 
stantly restored at the touch of a key Hot-key 
toggies screen on/oft 00S 2/3. 656 bytes 
$19.95 + $35/h, CA add 6.5% 

KITT SOFTWARE 

Dept A01 

2210 Wilshire Bivd Suite 713 

Santa Monica, CA 90403 

219-452-9144 


WANT POWER? GET XANADU! 
Finally, the utility package you have been wait- 
ing fort The highly acciaimed XanadL Utlites are 
a PC users dream come true You get 3 of the 
most usetul utilities around including the fa- 
mous HotOir sorted directory olus SFINO and 
PCSTAT $35 - Money back guaranteet Call with 
MC/Visa - rush delivery 

+++ Yanadu Compusott °***** 

°°* PO Box FF Dept PM **° 

** College Station, TX 77841 ° 

eoeerene 409.693.6286 °*8°** 


For Programmers Compiling 


¢ FORTRAN * PASCAL ¢« dBAS 


eCe 


GLENCO ENGINEERING is committed to providing professional programming 
tools, These sub-routines are completely debugged, and fully documented. Hand 
crafted in ASM, you are assured minimum size and maximum speed. You will 
literally save hundreds of man-hours in design, program and debug time. All are 
CALLABLE routines in .OBJ or .COM format. Please specify language and 


computer. NO ROYALTIES. 
WINDOWS.LIB* 


Pop-up windows. vertical menus, help screens. 
Set all borders. colors, size. position, Window 
editer included. Over 25 commands . . 


BIOS.LIB* 


Several low level ROM BIOS routines. Cate- 
gones; KEYBOARD, PRINTER, COMMUNI- 
CATIONS, VIDEO and MISC. 


FILES LIB* 


Allows virtually any DOS file operation trom 
inside your program. Read or set a files’ Af- 


WINDOWS with DATA ENTRY* 
Option for above. Adds 30 more menu and 
keyboard enhancement commands Menus 

retum integer and text allowing context 

sensitive help 


DOS Functions* 


Alter DOS internal switches from inside your 
program Read or set DTA, Intarrupt Addrs.. 
PSP. Verify, MEM. default drive. 1/0 anc 
more.. 


NETWORK TOOLS 


Over 80 subroutines to interface to NETBIOS. 
Transaction process, multitasking, commun- 


ications, and more... Works with any system 
supporting NETBIOS, or eqvt. 


Inbute, Mode. Data, Time. Check Wnte protect 
tab, free space, dir. 


*Buy 4 get & : 
Multiple purchases Call or Write: 
discount and 
site licensing. 
SEAVING THE SOFTWARE INDUSTRY 


SELECT: Automenwu™ *°. checks/VISA MC. Cat! or write 

Create one menu system to run all er procnurs 

your programa, batch files and DOS MAGEE ENTERPRISES 

commands “Inaulates” novices, 1B Sorruce inaire So oer 
04 406-6611 


CompuServe 70187 2200 


Run your software 
worry free with- 
out hardware 

locks or key cards. 


Auto SAFE for AuioCad $95 
KeySAFE for CAOKey $95 
VaecSAFE for CADVaece $99 
NetSAFE for Novell v2.0a $115 
PSAFE for P-CAD $99 
PAaSAFE for Personel 

Desigeer $95 


Many options for power uzere On- 
screen halp, password protection, 
user-defined prompts Written in 
assemblar 16K aize Over 10K satis- 
fied users Money back guarantee 


FAX 400-006. 7494 Buteen Doerd 404-446-6650 
Copyright 1967 Magee Enterpn: 
Auicener * 16 » Waderark of Magee Enterprines 


CIRCLE 415 ON READER SERVICE CARD. 


Smart Directory 
You'll never use DIR againiti 


Peat td of IBM AT hies for use on 
8, XTs, and compatibles with no 
Call for other hardware or softwara modificatons A 


j ili 360K ft drive Is not red 
product availability. “CPYATPG: may reside on your IBM 


Display one directary in two columas oF lwo 
duectories side-by-side Smarl Directory is 
faster than DIF, shows mere fles (sorted) and 
wlows scrolling Copy, erese, rename, 
wanster, browse and more Block copying, 
AT hard disk and copies 1 file or entre trensterring end eresing Change fe 
subdirectones in 1 step Price $79. + e@ibules Mako, delete and rename subdirs. 
S4sh Dipley and change tree structure Help 


Nasdec {Manitona) tne. MICROBRIOGE COMPUTERS Susenlars peveclecret neveal conten 


P 0. Box 72 INTERNATIONAL, INC, XT, AT, Compaq and compatbles DOS 26 or 
Ce) Transcona, MB 655 Sky Way - Suite 125 later Only $29.95 + $3.00 sh Ca remdonts 
Canada R2C 275 | San Carlos, CA 94070 Has 
(204) 663-1023 


| 1-800-621-0851 Ext. 777 GD EXTRA DIMENSIONS SOFTWARE 
(CA) 415-593-8777 = 6 Perch, Irvine, Ce. 62714 
(NY) 212-334-1858 a (714) 851-2770 Viea tC 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET. . . 


UTILITIES 


Hard Disk 
Partitioning 
Software 


Breaks the 


32 MB Barrier... 
EFFORTLESSLY! 


For PC-ATs, XTs, and compatibies. 


Creates multipie DOS partitions, 


up to 2,048 MB each. 


Supports ST412, RLL, ESDI and 


SCSI controllers. 


$79 


“SpeedStor software makes installation simple and 
Painiess.,.lts user interface is a joy to work with,” -PC WEEK 


Recommended and used by major disk drive, 
controller, LAN and PC manufacturers. 


The industry standard: over 100,000 units sold. 


Now includes SpeedCache caching soft- 
ware and Disk Drive diagnostics ....FREE 


STORAGE 
DIMENSIONS 


"ihe Experts In High Capacity PC Storage 


(408)395-2688 
981 University Ave 
Los Gatos, CA 95030 


CIRCLE 605 ON READER SERVICE CARD 


STOP! PC MANAGER STOP! 

Oo you know what your PC's are really doing? 
With Logit! on your PC's, you can have a min- 
ute-by minute report ot what each PC 1s doing. 
and who is using it When management asks, 
“Do we really need more PC's?” show them the 
LOGITLOG report (binary file) of each compul- 
er’s activity RAM resident {10k) $39 95 + ship 
Co PO, CHK, MO, Visa, MC 


Logit! 


Univ of Wisconsin Software Development & 
Distribution Center, 1025 West Johnson St , 
Madison, WI 53706 
°*608-263-9484°° 


EditingToois 2.1 

A Superb text editor with an elegant DOS shell 
Load multiple directones as menus. Edit muttr- 
ple files Move text among files Don’ use your 
PC without it Only $35+$4S/H Optimized turbo 
Pascal source cade optional 

Jou Laboratories 

PO Box 460969 

Garland, TX 75046 

214-495-8862 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET... 
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WORD PROCESSING 


CompareRite™ 


NEW! A Unique Word Processor Add-On! 
Lets You See Document Changes at a Glance 


CompareRite instantly compares two documents and generates a third draft 


showing their similarities and hightighting their differences 
Ideat for Proposals. Contracts, Articles. Reports, Computer Source Code 


VERSATILE FAST 


USEFUL 


ORDER TODAY! 


CompareRite works with popular word processing programs on the BM PC 


and compatibies. 
Price $129.95 fadd $5 S/H) 


SURISoft Ine. 
763 Massachusetts Avenue 
Cambridge, MA 02138 


PCR CAS 


THE WORD PROCESSOR 
FOR GLOBAL COMMUNICATION 


Sarutaneously edit multiple languages on 
one line English, Greek, French, German, 
Spanish, Hebrew, haan, Russian, Arabic 
Scientific & Graphics ‘deal for legal of — 
» @mbassies , multinational business , 
Scientists & engineers Offers maimerge, 
document comparison, math formulas , 
camera ready typesetting etc Only $399 
Dealer Inquines Welcomed 
Apolten Engineering Jac 
P © Box 807 Cokmbia, MD 21044 
(1-800) 822-3327, (301) 596-0146 
CIRCLE 606 ON READER SERVICE CARD 


INDEX YOUR TEXT FILE 

Need an index tor the back of a report, book, 
manual, of thesis? PRDINDEX takes any word 
processed document and reference creates an 
index Selectable page/line references ease 
sensitivity interactive/batch handles ASCII, 
WordStar & 8 bit data $89.95 includes disk 
manual & shipping VISA/MC. 

Eltring Consulting, Inc 

4N899 West Mary Drive 

Si. Charles, Iilinors 60174 

312-377-3520 


TRANSFER SCREENS 1.0, $29.95 
With Transler Screens 1.0, you can transter text 
Of graphics screens between programs. Trans- 
ler spreadsheet screen to word processor or in- 
Clude a pacture from a graphics screen in a text 
document Keyboard macros, pnnier suppor and 
much more Requires DOS, Introductory pce of 
$29.95 + $3.00 s/h, CA + 6 5% ST Check/MO 
orders are shipped by certifiedmai COD orders 
add $0 50 

LIBRA COMPUTING SYSTEMS, Inc. 

105 Serra Way, Suite 443 

Milpitas, CA 95035 

(408) 946-6296 


(987 


INFO: (617) 864-6151 
ORDERS: 800-262-5656 Ext. 9 
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Make cherts 
On screen 
eppearance 


Fer: (BM PC/XT/AT™ and componties, 256K 
RAM monochrome or Coker 


Chart 6 awa; 
fos have toeel contre BF 


Prietere: Dot matrix chacacter laser 
Competibee wth Scdewaye™ 
= 800-345-3306 — 


TERRIFIC!” $49.95 


ORGANIZATION Free shipping! 


PC-WRITE SHAREWARE VER. 2.7 
Fast, powertul word processor/text editor lor 
I8M/PC/XT/AT Spelling checker, screen clip, 
Mmailmerge, spili screen, ASCII files, macros. 
Supports proportional prunting, laserJet+, and 
over 300 printers $16 tor ail software, tutoniat/ 
guide on diskette OK to copy Register tor 
manual/support $89 Full 90-day guarantee 
Ouicksoft 

219 FirstN #224C 

Seattle, WA 98109 

(206) 282-0452 Visa/MC 


World's Bilingual Word 

DuangJan, billing word processor for Engfish and 
one ol these Armeman, Euro/Latn, Greek, Hindi, 
Khmer, Lao, Punjabi, Russian, Tamil, That, 
Viet, or create your own language with font 
editor For (BM compatibles with graphics & dot 
matnx printer $59+$4 s/h in US and Can. (For- 
eign $10 s/h) 

MEGACHOMP COMPANY 

3524 Cottman Ave 

Phitadelptia, PA 19149-1606, USA. 

215-331 -2748/8138 





WORD PROCESSING 


PC EDITOR'S CHOICE! 

Waters, lawyers, researchers. organize free form 
text by subjects—easily!—with SQUARE- 
NOTE” Make any number of notes up to 10 
pages & 100 subjects each. select by subjects, 
browse them on the screen, send them to your 
printer or word processor. Import text, too! Many 
handy features Ontine help. tutonal 8 fultman- 
ual Not copy protected $69 + $5 s/h Check/ 
VISA/MC. Full-featured demo $6, credrled ta- 
ward purchase 


SQUARENOTE- 


‘The Idea Librarian 


UNION SQUAREWARE 

265 Washington St {PO Box 228 
Somerville, MA 02143 

(617) 623-3023/800-334-0854 Ext 583 


MISCELLANEOUS ACCESSORIES 


MY WORD!" 2.0: JUST $59! 
Futl-teatured. tully-supported. WS-like word 
processor Mait-merge undelete, sort: math, 
macros, logicatops. calculation, numenc/alpha 
format with print, rucrojustify. table of contents 
generation, proportional print, spelling checker 
w/55,000 « words, supports ALL printers 200 
+ page high-qual ty manual with quick refer- 
ence card. 30-day money-back unconditional 
Quarantee—NO RISK DOS 21-3 2, 256K, two 
doves Source code? Add $59 

TNT SOFTWARE 

34069 Hainesville Road 

Round Lake, IL 60073 

(312} 223-8595 


TO PLACE YOUR 
ADIN 
PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 


FABRIC DUST COVERS 
Etegant — Affordable --- Durable 


Our Sth Year 


Protecting Computers ond Peripherals 
Best Quality - American Made, Buy with Confidence! 
Best Setection - Six Colors, Covars to Fit Over 


1500 Mokes & Models. 


Geat Servica - Toll FREE; MC/Visa, FAST 


Best Velue - Lowes! Paces and Wa Poy Shipping. 
FREE Valuable Gonus with Purchase. 
Best Choice - Expertly piped in contresting color 
Monogram, Screaning and Custom work evoilable 
PLUS OUR EXCLUSIVE BONUS GRAB BAG 
Choose @ Valuable FREE GIFT when you Buy’ 
GALL OR WRITE TODAY 
COVERS UNLIMITED 
PO BOX 361076 
GERMANTOWN, TN 38183-1076 


Ordar TOLL FREE (600) 621-7709 
CIRCLE 609 ON READER SERVICE CARO 


“Limitation Applies: 


(901) 754-4465 


ONE COMPUTER & TWO PRINTERS? 


Stop Plugging 
& Unplaggiug 
Use your choice of 
TWO printers from 
ONE parallel cable 
with the simple 
flick of a switch. 


One Parallel Ping iu... 
Connect any Standard Centronics 
Parallel Cable directly to the switch. 


$ 5 gs 
(#2100) 
Plus $3.25 Shipping 
& Handling 


30D 
Mouey Bac! 
Gusrautee 


Two Parallel Piuge Ont! 
Two 31% cables (included) attach 
to each printer. 


Call for our new catalog of PC Acceseories 


Simply Call 1-800-FOR-TIPZ Jam-Spm PST A 
800-367-8479 (CA 415/567-4067) o 

To Order: Write or call Tipz Direct, Inc. Visa/MC or ee 

Money Orders please. Shipping within 48 hrs. via UPS a ‘ 


P.O. Box 690, San Frnacieca, CA 94101-0690 


PCM-210 


CIRCLE 610 ON READER SEAVICE CARD 


PC MAGAZINE @ JUNE 9. 
a 


ACCESSORIES 


CompuTogs Dust Covers 


Tha ultimate in dust protection. Avarlabte in natural 
tanvas/brown tnm or new designar gray/black tnm (add 
S$2/cover). Our covers are far superior to vinyt! 


COMPARE OUR PRICES! 


Apple 2e MON/CPUIKBD 24 95 


Tardy 1000 MONICPU 24.95 


Tandy 1200 MONICPU 24.95 
Apple 2c MONICPLKBO 19 95 Tardy 1000/1 200K8D 1395 
MeleieahCPUKAO/Mouse2B 45 1M PG MONICPU 2485 
IBM PC Keybrard 13.95 


IBM FC Mentor 15.95 
60 COL Banter capecityt 15 95 
V2 COL Srotenispecitys 1? 95 « 
ATTE200 MenoMONCPUP2 3% 


OVER 409 OTHFA MODELS Avan ABLE 1-800-227-TOGS 
CompuTogs: Fo An» 2493 Naperville IL 605660(312) 961-2958 


VISAIMG Accented teclide $2.00 Shipceng 


© 00% Cotton Canvas 

@ Static-Free/Breathable 

© Beige with Grey Trim 

@ Embroidered Emblem 

For IBM, PC. PC-AT. Compag, AT&T 

Leading Edge “D." Epson Equity 
Printers: OKIDATA, EPSON, IBM. NEC 


Contemporary ComputerWear 
1320-34th Avenue 
San Francisco. CA 94122 
(800) 826-5764 
Deatets Please Inquire CA (415} 759 1446 
CIRCLE $12 ON READER SERVICE CARD 


ACTIVE? or PASSIVE? 
DUST ACCUMULATION 


PC-FILTERS protect dust entry 
approach that seals the perimeter ct 


eas wveee 
S380 son88 


a 


ANDLNG, 
‘SALES TAX. 
SEND CHEQUOR MONEY GROER TRL 213-406-0038 


PC-FILTERS CO. 
0001 Sere Oot Sut (7 Las Arges Cantera eh 
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CUSTOM EMBAROIDFRY SHOWN AVAILABLE 
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BAR CODING 


The BEST 
BAR CODE READER 
for the IBM PC & AT 


Simple & quick installation 
No additional sottwara or port 
Mele! wend & cese 


Also eveilable: 
Bar code printing software 
Magnallc stripe readers 
Units lor other computars & terminals 


TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 


Telephone: 415-856-6833 
Telex: (Graphnet) 371-9097 TPS PLA 
CIRCLE 614 ON READER SERVICE CARO 


BAR CODES 


. a 
PERCON’ E-Z-READER™ 
FAST © ACCURATE ° RUGGEO 
NO SOFTWARE CH Aeears 


x 3x 
‘ nk 


Det ¢ Questions? C 


(503) 344-1189 


A LEADER IN BAR CODE READER ENGINEERING 


PERCON’ 
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BARCODING 


BAR CDDE—LABEL PRINTING 

THE LABEL MAKER™ prints bar codes, OCR-A 
like and large characters from data entered at 
keyboard or trom disk files Create and save 
Unique printing tormats and record layouts Per- 
forms record add, change, delete sort and se- 
fect on disk files Al LABELMAKER™ prints AIAG 
shipping/parts identification labels required by 
Auto Mitrs Requires (BM PC or work-alike 

TJ SOFTWARE INC 

PO Box 2044 

Arlington Heights, IL. 60006 

(312) 364-1065 


EASY-FAST-S27 


& Epson/Okidata/IBM 
Printer. 

Labels for shipping, bins, 
shelves & inventory 

¢ Text readable up to 50 ft. 

13 text sizes up to 1.2"x1" 

10 Bar Codes; 11, UPC/ 
EAN, | 2 of 5, MSI, Code 39 

#DOD LOGMARS ¢e AIAG 

© Fiexible Label Size/Design 

Color options ¢ input 

@ Menu driven or user pro-~ 
gram controlled 

@ EASY ¢ FAST © $49-$279 


Bar Code Readers 
For PC/XT/AT 
* Rugged metal pen & case 
# Attaches as 2nd Keyboard 
© Reads | 2 of 5, UPC/EAN, 
Codabar, Code 


WORTHINGTON 


DATA SOLUTIONS 
130 Crespi Court, 
Sante Cruz, Califormia 95060 


408/458-9938 


30 Day $ Back Guarantee 





BARCODE LASEL PRINTING 

PrintBar itis a unique and powerlul memory res- 
went program that prints code 35, 2 of 5 and 
UPC barcodes on Epson, IBM graphics and 
LaserJet printers, print directly trom any pro- 
gram including dBASE Ill, clipper, Lotus, Word- 
Sta without copying data to special print files 
Superb documentation $295 PC compatible bar 
cade readers $395, 


BAR CODE PRINTING SOFTWARE 


BEAR ROCK SOFTWARE CO 
6069 Enterprise Orive 
Placerville, CA 95667 

(916) 622-4640 


$7 WHYPAYMORE $55 

Bar Code Printing Sottware for PC, XT, AT & 
Comp w/printers w/Epson-iBM graphics em- 
ulation Universal Bar Code Generator $45 (Works 
with almost any program) Test disk $7 Smait 
labels $15 Large labels, Logmars, AIAG, BASE, 
& subr tor Basic, Compilers, WP, Oata Mgmt., 
etc $25-$55 Bar Code Readers trom $295 
GORDON COMPANY 

20210 Laceyland 

Katy, Texas 77449 

713-578-5522 


PRINT YOUR OWN BAR CODES 
WRITEBAR ™ pants Codabar, UPC, Code 39, ABC 
and Interleaved 2 ot V bar codes on most print- 
ers Offers sequential numbers, disk or keyboard 
operation Fully configurable installation $150 
Separate 0B) modules available for most lan- 
guages Custom programs and bar code read- 
€r3 also avail MS-DOS and XENIX 

WILSOFT, INC. 

PO Box 22132 

Tampa, FL. 33622 

(813) 985-9920 


BUSINESS 
OPPORTUNITIES 





EARN EXTRA S$S$ AT HOME 

Receive needed exposure to eam extra income 
by listing your experience, goats and equip- 
ment Our database provides low cost/risk ap- 
proach to introduce home programmers and 
Companies needing programming help Send 
now for complete into package and application 
Only cost is a low, one-time application tee 
HOME PROGRAMMERS, INC 

PO Box 243-N16 

El Segundo, CA 90245-0243 
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COMPUTER 
INSURANCE 


OATA SECURITY INSURANCE 

The “all risk" Personal Computer Policy trom DS! 
includes essential coverages not available with 
other policies protection against loss of data 
(even from accidental erasure), loss of custom 
Programs, and traud Especially intended for 
business computers Coverage can be bound by 
telephone, 9 to 4 Mountain Time 

DATA SECURITY INSURANCE 

4800 Arverbend Road, PO Box 9003 

Boulder, CO 80301 

(303) 442-0900, (800) 822-0901 


SAFEWARE 

Insure your computer Sateware provides lull re- 
placement of hardware, media, and purchased 
software As little as $39 a year provides com- 
prehensive coverage With our blanket cover: 
age No ksts of equipment are needed One phone 
Call does it all! Call Bam to Bpm EST (Sat 9to 5) 
SAFEWARE, THE INSURANCE AGENCY INC 
2929'N High Street, RO Box 02211 
Columbus, OH 43202 

{614) 262-0559 (OH), (800) 848: 3469 (NAT) 


COMPUTER 
SERVICES | 


FLAT RATE REPAIR PRICING 
IBMPC/XT/AT system board $65/$70/$135 


18M PC/XT Keyboards $45, 
Hercules adapter boards $45 
AST multifunction boards $45 
'BM diskette drive adapter $35 


Compaq Portable power supply $75 
3-5 Days turn around Call tor complete list 
PC Repair Inc 

678 East Broadway 

Haverhill, Ma 01830 

617-372-6545 


DATA 
CONVERSION 


AMERICA’S 
MOST 
ADVANCED 
DATA 
CONVERSION 


a disk werdprocessers 
epi) ine eptical scanning 
custem reformatting 


Data Conversion 
Laboratory 
65-55 Fresh Meadow La Fresh Meadows NY 11365 


(718) 886-8600 
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DATA 
CONVERSION 


OISK CONVERSION 

We are the oldest and most versatile conversion 
Company in the country We'll electronically 
Convert disks, tapes, or mag cards to your PC or 
word processor Over 20 billion characters con- 
verted since 1979 Optical scanning avaitable 
We provide the excellence you expect Text ac- 
Curacy guaranteed for disk conversions 

TEXT SCIENCES CORPORATION 

§430 San Fernando Ad 

Glendale, CA 91203 

(818) 247-0792 


25¢ PER PAGE DOC TO DISK 

“OCR Text Scanning to disk in Wordstar Mutt 
mate, DisplayWrite, Word Perfect, ASCII + more 
*Scan Typset books, manuals, publications, 6- 
24 point including roman and stale 

“Disk/Tape Conversions (bi-directional from PC, 
WP Strack tape, MACINTOSH, (CP/M-DOS) 
*Ouick Turnaround plus 30-Day Guarantee 

1st RUN COMPUTER SERVICES 

59 Acorn Ponds Drive 

North Hills, NY 11576 
212-432-5252/516-627-1493 


ON WORD 

Can tead any document to disk 
Fast, accurate optical scanning 
© 10.000 + type fonts 

@ typeset or typewritten 

© tont size—6 pts to 28 pts 
{0 alt word processors 

@ volume discounts 

@ systems and services 

call lor prices 

ON WORD DEVELOPMENT 
2434 Main St 

Santa Monica, CA 90405 

(243) 399-7733 


DIGITIZERS 


— complete — 


—=IMAGE ACE I= 
Video Capture System 
« Digitize video trom cameras 
tuners and VCRs directly to 
your t8M PC display 
«© 320 x 200 x 4 levels 
¢ 13sec tutl screen capture 
nplete with hardware card 


Ber 
=—==(312) 837- $853- — 


CIRCLE 617 ON READEA SERVICE CARD 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 


J WAY 


DISKC ONVERSION , 


CONVERSION 


syien nous pester Wecan oat 
fs. We can 
format disks tor Many systems You can 
upgrade your system without loosing any 
data trom Mag Old system Please allow live 
wo Quantity 
Goons aaiate 
2244.N W 21 Tr Miami FL 33142 


(305) 633-5241 
Birmy Graphics 
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CHANGING WORD PROCESSORS? 
Medha transter lo or trom 
IBM/XEROX DEC. WANG 

LANIER. CPT, CT. MICOM. NBI. 
WORDSTAR, WORDPERFECT. DW3, 
MULTIMATE, SAMNA MASII, OCA 
TAPE—OISK 

Free tesl conversion 

CONVERSION SPECIALISTS 

$31 Main St . Suite 835 

EI Segundo. CA 92045 

(213) 545-6551 e (213) 322-6319 


OISK/OISK OR TAPE/OISK 
Conversions - Aulomatically Bought a new 
computer? Conver! your data m just 1-2 days 
SAVE TIME-SAVE MONEY! DISK/DIGK or TAPE; 
OISK Conversions start as low as $14 for IBM, 
CP/M, MS-O0S, UNIXV. XENIX & most other 
systems (Apple Macintosh, Commodore con- 
versions start al $25) Call or wrile to 

CREATIVE DATA SERVICES 

1210 W Latimer Ave 

Campbell, CA 95008 

408-866-6080 


OISK & TAPE CONV. from $5/disk 
© Dedicaled Word Processors - PC $ - 
Maintrames 

© 3%" - 5%" - 8° diskettes 

© 9 track tape conversion $25 per Megabyte 
® OCA Scanning - S0¢ per page 

© Disk Duplication 

© FREE Diskettes with pre-pard orders 

© Quantity Discounts 

@ Nalional pick up & detivery available 
OFFICE AUTOMATION SERVICES. 
Sacramenio, CA 95827 

916-362-6248 


DATA & MEDIA SPECIALISTS 
Providing conversion/lransfer services 

© Mainframes /Minis/Micros/IBM PC 

© Tapes, Diskettes, Bernoulli, Punch Cards 
© UE Heron 

@ Data Entry 

© Programming and Data Base Design 

© Lotus and Dbase Capability 
Management Tectinology and Data Systems inc 
138 Brighton Ave 

Allston, MA 02134 

(617) 782-7177 


TAPE/OISK/MICROFICHE 

LASER PRINTING/COLOR SLIDES 
® Tape to & from IBM Diskelles 

© Tape Duplication (800 1600 6250 BPI) 

© Tape or IBM Orsketles to 

* Microfiche (208 11/14 pages/fhche) 

* Laser Printing (32 000 pages/stutt) 

* Merge/Purge/Sort Large Files 

* Color Shdes (11000X 16000 pixels/trame 


Call Toll Free (800) 422-9622 

In Okiahoma (918) 254-9622 
Technical Programming Services, Inc 
8506 East 61s! Street 

Tulsa, OK 74133-1301 


TAPE TO DISK CONVERSIONS 
Conversion services fo of tram over 800 com- 
Putet systems 

Magtapes 

Micro Comouters 

Mini Computers 

Word Processors 

Typesetters 
Ov conversion capabilitigs surpass most in the 
Indusity 
PIVAR COMPUTING SERVICES (NC 
165 Arlington Hgls Rd #M 
Buflalo Grove. IL 60089 
(312) 459-6010 


DISKETTE COPY 
SERVICE | 





Lower Duplication 
Expense with Our... 


Diskette 
Duplicator 


200 Copies Per Hour, with Your 
IBM PC, XT. AT, or Compatible. 
® Diskette Serialization 
* On Screen Production 

Statistics 
© Multiple Formaty 

Supported 


e448 TP, 96 TP, 1.2 4B 
AT. and 3)" Formats. 
Available y 


Ayn ee 


$1,995| 


50 Airport Parkway, Suite 64 
San Jose, CA 95110 408/908-4177 
CIRCLE $18 ON READER SEAVICE CARD 
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DISKETTE COPY SERVICE 


GLOCITTILITTSTTITLSLTOTSTTSESTTSTSSTLSTSLELSTET ILS ENS Sab dd iy 


% We're the Leader in Software Duplication Z 


CCE BEET testes sTELlESSSSEOGIGEEEEEEEBEEEEEBEEEEEEEEREOBEE EE, 


Fortune 500 companies and software publishers 
choose Echo Data for 24 Hour tum-around, high 
quality, and competitive prices! All IBM formats are 
supported. Custom labels, sleeves, full packaging. 
We have the best state-of-the-art copy protection 
inthe nation! Why even think about anyone else? 

Echo Data Services, Inc. 
Lionville, PA 19353 
800-533-4188 or 
215-363-2400 in PA 


So MALILESISSSSESSSSSEASSESEASSSSSSSESESITIEAIOSESSSSSSSSS SSS 


NWN 


ANAARAARAAANARAARRARARARARRRN 
NAAAAAAANANANAAARERRARARRRRRAN 


Soo 


s 


WE'RE NOT JUST 
ANOTHER 
DUPLICATOR! 
WE ARE... 

[FP COPU RIGHT= 


sPambrenry sence m ween leven 


SOFTWARE 
DUPLICATION 


YOUR SINGLE 
SOURCE SUPPLIER 
FOR... 
* DUPLICATION 
SERVICES 
Diskettes 
Tape Cartridges 
Videa Media 
CUSTOM LABELED 
DISKETTES 
PRINTING 
PACKAGING 
ASSEMBLY 
DISTRIBUTION 
Adivisian of The 
Reynalds and Reynalds 
Campany with printing 
experience since 1866 
and over 25 years af 
software publishing 
experience, 
PLEASE CALL TODAY: 
800-237-1130 
513-443 2100 in Ohio 


COPV RIGHT © 
a P.O. BOX 1005 


DAYTON. OH 45401 
CIRCLE 622 ON READER SERVICE CARD 


PO, Box 710 
Freehold, NJ 07728 


CIRCLE 620 ON READER SEAVICE CARD. 


DUPE IT 


COMPLETE DISK 
DUPLICATION 
SERVICES 


Packaging @ Labeling 
Highest Quality ¢ Fas! Turnaround 
Lifetme Guarantee 


FORMATS 
UNLIMITED INC? 


FLORAL PARK, NEW YORK 
BERKELEY, CALIFORNIA 
(516) 489-4200 #1 (800) 645-8461 
FAX: (516) 488-4206 
CIICLE 621 ON READER SERVICE CARD 


Miscellaneous 
Diskette Copy 


Service 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . 


2M iif 


DISKETTE NETWORKING SUPPLIES 
COPY SERVICE 
—— DELUXE PC STATIONARY 


is ie Letlerheads in continuous forms w/invisible 
SOFTWARE MULTI USER BL MULTI TASKING perforated edges plus matching window or reg- 
DUPLICATION Wwtarttit rx Advanced Cad ape Heres ots es aD 
SERVICES LANLunk Starter Kit acai utilizing aly slandard tormats & 
lypestyles or supply your own, all at very low 
ConnectCom Remote/4 prices & lal delivery 
PC-MOS/386 Single User ......... eee (ean 801,755701 
fq ee Samples, prices and into , or wire 
«World's Largest Dupheator | PC-MOS/386 Five User . . . PerFORMS Press, 8456 Lotten 
+ Highest Quality WYSE 60 Terminal with AT Keyboard .. 500.00, PC EMULink Cordova, TN 38018 
| Gree) Turan oe Al Onder 150.00, ConnectCom Remote/8. 525.00, PC-MOS/386 25 User 
' Sakvbysan Media 800.00, AT-GIZMO. 265.00, LANLink Satelite. . 75.00 


+ One-Stop She SALES AND SUPPORT (8 te 5 Mon.-Fn. Laser Toner Cartridges 
. Copy Prati for all Formars g ) Factory new toner cartridges lor HP LaserJet™, 


. ssional Engine: a | HeLaserWnter™, OMS, Canon, 
cage tamneene TY (813) 823-5726 ce menos 


[iS FONNiEniol SEER: Compad ‘i Fonda Residents ad 5% sales tax aon fen eS North Black 
upped Ul sh or Certified Pinellas Park, Brown 
CA L L Check Shipping and Handing : gai Blue 
1-800-247-3968 extra CIRCLE 624 ON READER SERVICE CARD Visa MC, COD and PO's accepted $2 006/H 
Laser Express * Inc 

CIRCLE 623 ON READER SERVICE CARD 461 Lakeview Dr W Mobile, A) 36609 

1-205-343-6646 
1-800-553-8111. 








OPPORTUNITIES SUPPLIES ... SOFTWARE PUBLISHING... 





GDS offers a wide vanety of services thal will help 
gel your software to the market Address your 


OUTSTANDING SALES REPS needs with GOS 
Needed throughout North America lor leading SSELL US YOUR SEMPTY LASER CARTRIDGE © (BM style cloth/viny! 3-ring binders/slips 


muti-user/mult-taskng Medical/Dental com- NLU LOLS RECHARGE! * Labels. sleeves, disk pages. bulk d:skettes 
puter systems Hundreds already in use, strong : fecharging acer printer toner © Disk duphcation with 100% verification 
merchandising/sales support Excellent remu- cartridgee for © Shrink wrapping and product assembly 
neration Apphcants must be experienced in Hewlett Packard Laserjets s cuca stound 
UNIX-based medical/dental systems, inciuding Canon Corona A well packaged product can make the differ- 
inslaitation, training and sales Apple Laserwriter OMS ence in making a sale Call us now! VISA/MC 
ABEL COMPUTERS LTD Resharged cart a ges are peed DEVELOPMENT SYSTEMS 
PO Box 4364 Station 0 . reconditioned to work likenew Ridge Ave 
Hamiton, Ontano LBV 4L.8 Spt ae ta : uncondonaly. Micrantesd. Send | A¥tngton Hts. IL 60004 
1-800-263-5104 '. $40 with each cartridge + $3 o/h. 312-392-2492 

Morente cots: 


men” | | Toseecaes 

MAILING LISTS 23 North Main, 20, Box 407 
= “a (0%) 544-3080 

FREE CATALOG CIRCLE 625 ON READER SERVICE CARD CIRCLE 026 ON READER SERVICE CARO 

‘Over 2 mihon names on 75 owner/user lists IBM. 

Apple, muni sites, resellers, stores. VAR s. chains. 


mail order dealers, educational. Unix, Pascal. For Your Home 
Cobol, Lolus, dBase, modem, investor, publi- e " 
cations, clubs Call/Wrte lor free catalog in- or Office if 
clude phone & type ol business 
TARGETED MARKETING INC, - Irv Brechnet 
Box 5125 - P 
Ridgewood Ny 07451 , 
(201) 445-7196 Printer Stand 
- Convenient, space saving paper 
. storage 
: —s - Slotted for bottom feed 
THE , _ - Attractive smoked plexiglas® 
SHOWCASE Acoustical Enclosure + Free shipping in the U.S. 


FOR PRODUCTS - 85% reduction of printer nowe a i ee ee eed 


- Designed for 80 column printers 
AND SERVICES : Stylish, lightweight erclonve with Toll free 1-800-824-7888, Operator #580 
IN THE MS DOS plexiglas® window 24 Pe eal ee 


- Shipped UPS fully assembled ; 
MARKET... - Free shipping inthe U.S. $119.00 Walker Road, Shirley, MA 01464 
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Able Computer .. 
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Advanced Digital Corp . 
AdvancedWare 
Alloy Computer oducts 
Alps America 
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American Micro Tech 
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American Software House 

Analytx International 
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AST Research. . 
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AT&T Electronic i 
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Bay Express 
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Crosstalk Communications 
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OAC Sottware, Inc 
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DataDesk Int'l 
Daybreak Technologies 
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Services 
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Digital Products 

Ougital Vision rf 
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Products 

EasyNet 

Electnc Software 
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EZX Corporation 

Fifth Generation 
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Fox & Gelter 
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General Technology 

Genoa Systems 
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Good Software 
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Haupeauge Computer Works 
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Mouse Systems 
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Ashton Tale 

Ashton-Tate 

DAC Software 
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Fox & Getie 
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Symantec 


Accounting 

Accounhing Software 

Lotus Software 
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FILE SYSTEMS & ACCESS METHODS 
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Software Products 


FINANCIAL PLANNING SOFTWARE 


145, PC SIG 


Software Products 


INTEGRATED SOFTWARE 


376 Innovative Software 
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First Choice 
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Microgratx 
Microsoft 
Personics Corp. 
Software Link, Ine. 


PROJECT MANAGEMENT 


Scitor Corp 


Borland international 
SAS Institute, Ine 


Select Auto Menu 
‘Windows Graph. 
Windows 

Smari Notes 
PC-MDS 386 


Project Management Software 


Turbo Editor Turbo Editor Yootbox 
PC SAS System 
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K 3) Saba Tech Hand Scanner 231 
PRINTERS 
242 ALPS America, 
wa CIE Termunats CI Four Thousand 321 
V2 ‘Crtizen Amenca Printer Prenter 74 
241 Diconx Primer 26S 
509 Hewlett-Packard Scan Jet 0 
My Qume Laser Printer 85 
PRINTER ACCESSORIES 
295 Oressethaus Computer Prod Dots Perfect = 266. 
493 Integrated Markating Corp Prmer Shanng Oevi 359 
290 Rose Electronics Masterseict Porter ‘Caretaker Plus 
CTP. SP/256 293 
DISPLAYS & MONITORS & TERMINALS 
102 Amdek 1280/Lotus 150 
406 Mesuba Corp. Monitor 396 
= Paradtse/Sony EGA Card. 216 
539 PC s Limited Monitors 104-107 
195 Princeton oe Systems Monitors 195 
252 PW csr ep flew 246 
221 Color Momtor . 178 
503 Monitors : 392 
103 Hartson cies Products Monitor 280 
GRAPHICS SOFTWARE 
528 Amencan Small Business 
Computers ScanPro a 251 
367 Banner Blue a 100 
229 Boeing Computer Services Fornaio Graph 191 
360 ftware x Plus IC High Performance 421 
ue Computer Support Comp Or af 218-220 
386 Foresight Resources Inc Oratx { Plus 23 
1S? Hewlett Packard PS Galey Grapiice oo 331 
194 Math Soft Inc Math 42 
Microsoft Chant 424 
379 Polaris RAM Resident ais 
107 Research Group, The Say Whal 493 
PLOTTERS/CHARTING DEVICES 
321 toline LPagoo Oia Sab 
VIDEO GRAPHICS/BOARDS 
230 AT&T Electronic Photogrs Video Display Adapter 274-278 
S40 ATI Technologies ine eens EGA an, 10-11 
265, Atromes Intemational PC Gaard For Graphic Capabihty 27 
<3) OCA ‘ema-Graphics Solution 204-205 
172 Digital Vision Inc. utes 4 
bd Genpa Systems Corp Super EGA 63 
lercules Computer 
Tech In Color Card 314-315 
Bird Paradise Systems EGA Card 262-263 
Paradise/Sony EGA Card 16 
189 gatan pGor, Quad HPG 127 
S17 Chautfeur HT 122 
497 Tees ommvocations has ina 32 
106 rd: ATD Graphic Memory Boards. 3 350 
ACCELERATOR BOARDS 
489 Personal Computer Support Breakthru 286 286+ . Lightnin 417-419 
532 PMI Accelerator Boards sl 3 390 
167 Racore Add On Boards /Accelerator Bras rr 194 
106 Zuckerboard-ATO Graphic & Memory Souris so 
Orched Ts Accelerator Famity 186 
COMMUNICATIONS SOFTWARE 
278 Crosstalk Communcatiors Mak. Bake 3 : 198 
1 Mendian Technology Communication Software Be ae 270 
2 MicroCom Systems’ Public Domain & Multitunction SW fo 16 
Patantir Software Windows tn Talk, ss 313 
200 Rose Electronics Hashcom 293 
LOCAL AREA NETWORKING 
238 3COM 9 Station 
165 Advanced Digital Corp PC-2 Board 
MS Alloy Computer Products Alloy PLUS4 
ios Esty Systems Lin Nelwor Stem 
S Inc 7 
376 fanevatve Software Networking Software 7 ee 164-186 
506 Newbridge Networks, Inc. Newbndge Nevworks a Os W71 
155 Novell Inc Netware oe 144 
290 Rose Electronics Masterswatch 293 
520 Server Technology Easy Lan “ A Aes Kg 
314 SimpleNeT Lan Product ” 2 403 
393 Software Link, inc Mutttink Advanced . 2 eee 36 
MICRO-MAINFRAME LINKS 
291 Adacom Micro To Maintrame Links. 
531 DCA Inma-Graptucs Solution 
MODEMS 
105 s Microcomputer 
Progacts a Smartmodem 2400 rants " Saeed | 
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395 Megahertz Corp Easy Talk EMS/T 1200 Ma 
3 Mutt Tech Systems, Modem 389 
364 Ven-Tet Modems 5 i 1 
EMULATORS ‘PROTOCOL CONVERTERS 
Number Smasher ECM : 102 
sesaneiast Parsott Terminal Emutabon 7 66 
MULTIUSER SYSTEMS 
M5 Alloy Computer Products. Alloy PLUS4 M4 
280 Digital Products Net Commander 402 
ani Software Express Direct Software Express Direct 06 
DISKETTES 
273 QM Data Recording Prod Or 2MB Osskette a 386-387 
356 BASF High Density Flexy Disks ait 
POWER PROTECTION 
7 (munelec UPS . Se end 140. 
272 Kensington Microware Lid Masterpiece a pst . & 
Fc ACCESSORIES 
Computer Accessones PC Accessories 140 
Curts Manufacturmg, Curbs Accessones CS 
23 Internationa! Battery Corp Fepacamenl Battery 5 VV? 
390 Microsync Computer Products ACLOCK I a 11§ 
2 TOA Inc Keyboard Template 2 d 279 
MAIL ORDER 
7 Advancedware Mait Order ons aoe Me 
Pe Computes Products: Mail Order = ae diet 442-443 
2 Mail Order eo Sooty “7 
359 Bebtet * Comp uters Mail Order j 289 
4at Bull Hah Computer Products Mal Order 372-373 
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Peterborough Mail Order cy. ot 324-325 
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505 Mail Order at 
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109 Computer Discount 
Warehouse Mail Order 439 
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69 Information 8 Technology 
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243 Jade Computer Products Mail Order 444 
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400 carsart Ma Order 295-300 
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t 
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535 PC Network 260-263 
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322 Technoland 388 
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ex] Unrted Solutions 290 
71 Warehouse Data Products 368 
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2a GEISCO Genie > ee ee —- 252 
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° The Source The Source. 287 
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4 Able Computer Empl necls Tn ae 1 
224 Computer Inc Vidio Tut 4 
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i ton Computer Products Mal Order . 
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ADD-IN BOARDS 


42 = dClock I! 
428 _ SideClock 


Microsyne Inc. 
Innoventions 


COMMUNICATIONS 


436 Modem Power 
440 __ Parrot 1200 


COMPUTERS 


1 NorthStar 
Dimension 300 
OA-Link 


GRAPHICS 


Advanced Graphics 
Controller 
DrawingBoard _ 
Enhanced Graphics 
Adapter 

Freelance Maps 
R:base Graphics 
286 Rainbow Plus 


Uitra EGA 


HARDWARE 
‘Alloy 10-160 
659 
B70 
678 
658 


Bemoulli Beta 


Core HC150 

CMS Dnve Plus 21 
80387 coprocessor 
Emerald DOS 
150-3000 

Emulex ATS-170 
Emulex ATS-380 


|| 657 — Express Systems 
7 Express Sy 
ress Systeme 
3060 


| | 677 
676 


Imagineering 
ovation 


695 Commodore PC10-1 Commodore Business 345 


Machines Inc. 


695 Commodore PC10-2 Commodore Business 345 


Machines Inc. 
IBM Cor 


Alloy Computer 31 
Products Inc. 
NorthStar Computers 326 


Inc. 
Our Business Machines 336 


Thomson Consumer = 45 

Products 

CalComp 

Thomson Consumer 

Products 

Lotus Development Corp. 59 

Microrim 48 

PC Technologies inc. 44 
45 


Thomson Consumer 
Products 


4 
45 


Alloy Computer 
Products Inc. 


Basic Time Hardpack Basic Time Inc. 


jomega Corp. 
Core Intemational 
CMS 

Intel Corp. 


Emerald Systems Corp. 


Emulex Com 
Emulex Corp. 


Express Systems 
Express Systems 
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Express Systems 


Fujitsu Amenca Inc. 
Fujitsu Amenca Inc. 
Fujitsu Amenca Inc. 
Saba Technologies 
Core International 
IDEAssociates Inc. 


Expres Systeme 


Faltsy M2235AS 


Fujitsu M2242AS 
Fujrtsu M2243AS 


IDEAssociates Inc. 


¥ Interface Inc. 
[? Interface Inc. 


JDL Inc. 
M Onboard 10 Maynard Electronics 
Maynard Onboard 20 Maynard Electronics 


Maynard Dnboard 30 Maynard Electronics 
Microscience Microscience 
HH725B Intemational Corp. 


READER 

SERVICE 
WUMBER PRODUCT 

90  — Microscience 
HH1050 

689 

687 


Miniscribe 6032 
Miniscribe 6053 
Miniscribe 60B5 


Mountain Computer 


OriveCard 30 

Mountain FileSafe 
(62 MB) for the AT 
lus Development 

HardCard 2 


Pram 1D130 
Rodime RD203E 
Rodime RD3055 


673 
686 
685 


COMPANY 
Microscience 
Intemational Corp. 


Miniscribe Corp. 154 
Miniscribe Corp. 154 
Miniscribe Corp. 154 


Mountain Computer Inc. 193 


PAGE 


Mountain Computer Inc. 170 
Plus Development Corp. 193 


Priam Systems Division 221 
Rodime Inc. 158 
Rodime inc. 158 


Bs Seagate ST238 Seagate Technology 160 


Seagate ST4038 
Standard Brand 
Flash Card-20 


Standard Brand 
Flash Card-30 


Storage Dimensions 
AT 160F 


Sysgen Matched 
Pair 70 

Tandon TM9262Al 
Tendon TM9262A) 


{Integrated version) 


‘andon TM9755Al 
Tendon TM9755Al 


Seagate Technol 160 
Standard Brand ~ 194 
Products 


Standard Brand 
Products 
Storage Oimensions 


Sysgen Inc. 


194 


Tandon Corp 
Tandon Corp 


Tandon Corp 
Tendon Corp 


Integrated version) 


Five Drive Plus 
Verbatim 12- 
Megabyte Intemal 
Subsystem 


LANGUAGES 
424 Actor 

427 _ QuickPak 
MONITORS 
438 Ultrasyne 


PRODUCTIVITY 
OEPARTMENT 


PC Lab Notes 
ogramming/Utilities 
Spreadsheet Clinic 


Spreadsheet Clinic 
Spreadsheet Clinic 
Spreadsheet Clinic 


Connectivity Clinic 
Connectivity Clinic 
Connectivity Clinic 


Connectivity Clinic 
Connectivity Clinic 
Turbo Power User 


Turbo Power User 
Turbo Power User 
User-to-User 


User-to-User 
PC Tutor 
PC Tutor 


PC Tutor 


stems 45 
181 


Menzane Micro: 
Eastman Kodak Co. 


The Whitewater Group 46 
Crescent Software §9 


Princeton Graphic 44 


Systems 


PROGRAM NAME/DESCRIPTION 


148 


Bruning Zetadrat 900 Bruning Computer 


| 645 
644 


644 
641 


643 


CalComp 1041 GT 
HP Draftmaster | 


HP Drattmaster II 
Scan-CAD 

loline LP4000 
642 Roland OXY-885 
642 Roland DXY-990 
PRINTERS 


432. Propnnter Il 

433 
Systems Printer 
OSP-. 


SOFTWARE 

640 = Actor 

441 Editor's Toolkit 
696 _In*a*Vision 

699 Microsoft Windows 
698 — Microsoft Windows 


Graphics 
CalComp 
Hewlett-Packard Co. 


Hewlett-Packard Co 


Houston Instrument Houston Instrument 


loline Corp. 


Roland 0G 
Roland 0G 


IBM Corp 


Newbury Deta Office Newbury Data 


The Whitewater Group 277 
Bestinto Inc. 44 
Microgratx Inc 281 
Microsoft Corp 272 
Microsoft Corp 


Software Development 


kit 1.03 


697 
655 
664 


Windows Draw 
Windows Filer 
Windows inTalk 
699 Windows Paint 
680 Windows Spell 
663 Windows Write 


429 Zyindex 
UTILITIES 


668 — dirWDRKS 
637 — Disk Dptimizer 
638 Disk Organizer 


667  DDS2ools 
423 LaserPlofter 

| 639 The Norton Utilities 
666 


X-Tree 


Storage Dimensions 


Micrografx Inc. 
Palantir Software 
Palantir Software 
Microsoft Corp. 
Palantir Software 
Microsoft Corp 


ZyLab Corp. 


Keep It Simple Software 112 
Softlogic Solutions = = 112 
Soft GAMs Software 112 


E-X-E Software Systems 112 
Insight Development 36 
Peter Norton Computing 112 


Executive Systems Inc. 112 


Turbo BASIC’s new capabilities and a companson with DurckBASIC 2.0. 
REPEATS lists duplicate tiles and filenames crowding your hard disk. 
1-2-3, Release 1A, can be made to understand English and manipulate text. 


Finding the day of the week tor any 20th or 21st century date with 1-2-3. 
1-2-3 macros count the print range width, even rf you add columns. 
Copyll PC removes hidden files from 1-2-3 disk, grving you room tor DDS. 


Selecting and training a network administrator to run a Corvus Dmninet. 
Integrated Marketing Corp converters instead of LAN to reach a printer. 
Disabling NumLock and resetting a PC AT running Advanced NetWere/286. 


LANstabons instead ot PCs and password protection for network security. 
Checking out CDM ports with DEBUG before connecting RS-232C LANs. 
Turbo GetEnvironment finds the environment string anywhere on the path. 


Self and DDSVersion show how e program can locate tiself and its files. 


CTRLC.PAS lets the Ctri-C program rter work with I/O redirection. 
{BMFIX.CDM makes the new IBM keyboard more convenient tor WordStar. 


CMOSPUT and CMDSGET save the AT’s configuration intormation from loss. 
PALTEST.BAS and EGAPALLET.CDM show Bi 
Data bits and address bits in Intel, Zilog, and Motorola microprocessors. 


ODS's MDDE commend lets you switch between color and monochrome monitors. 
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ICA's and QuickBASIC's 64 colors. 


COMING UP 


TAPE, DISK, AND WORM BACKUP 
Today the options for backing up your data 
can run the gamut from tapes to disks to 


, Rosch does a feature-length double take on 


pacities of WORMs. 





TEXT CONVERSION PROGRAMS 


WORMs. Contributing editor Winn L. | 


| two new backup technologies—the 40- . 
megabyte power of the pocket-size | 
DC2000 systems and the mass storage ca- | 


| Utilities designed to transfer files between | 


word processing packages have long fallen 
short of translating the formatting codes 
from one program into another. Now 


compatibility. 


there’s a selection of text conversion pro- | 
grams that solve word processing code in- 


COMPAQ DESKPRO 286 Will the | 


| Deskpro 286 PC offer speed demons all 


» the excitement they crave from a 12-MHz » 
machine while managing to avoid the | 


dead-end road of incompatibility? Execu- 
tive editor Bill Howard test-drives the 
desktop computer that just might emerge 


as the 12-MHz champ of the 286-compati- | 


| ble pack. 


CONNECTIVITY = Zero-slot LANs are 
an innovative way of building your net- 


work through software and cabling. Con- | 


nectivity expert Frank J. Derfler, Jr., re- 
views and benchmark-tests EasyLAN, 
IDEAshare, The Knowledge Network, 
and LANLink, comparing them with tradi- 
tional networking systems. 


UTILITIES FOR TURBO PASCAL 
Stephen Randy Davis reviews debuggers 
and toolboxes that make Turbo Pascal 
even better than it already is. 


BEST UTILITIES The experts’ 


choice: PC Magazine's editors and con- | 


tributors select their favorite personal com- 
puter utility programs on the market today. 
Here you'll find the top picks of the people 
who know the most about programs that 
organize your desktop, tune up your 
screens, search your hard disk, recover 
lost files, and spiff up DOS. PG 


GOOD STORY 
IS WORTH 
REPEATING... 


Especially if it’s about your product! 


Why let your story remain hidden in a back issue of one of the 
world’s leading computer magazines? 


Let us take your article to its highest level of marketing 
potential with a reprint! This is one of the most valuable mar- 
keting tools you have on hand because: 
@ It represents unbiased coverage of your product by 
America's leading computer magazine! 
& It clearly discusses your products features and 
capabilities! 
& It is one of the most effective ways of telling your story 
to new customers, retailers, jobbers and distributors. 


To find out how you can have your article or review elegantly 
reprinted ** on 80 Ib. paper stock, In 4-color, 2-color or 1-color, 
call or write today: Jennifer Locke—Reprints Manager; 
Ziff-Davis Publishing Company, One Park Avenue, 

New York, NY 10016, 212-503-5447, 


**Minimum quantity 500 reprints. 
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\iwivess grows VER‘ 


The Most Powerful Business Software Ever 
Has Just Become Even More Powerful! 


FOR YOUR IBM PC:XT/AT, TANDY, COMPAQ, ATAT OR OTHER IBM COMPATIBLE COMPUTER, 


OVER 
100,000 SOLD 





g 


The VERSABUSINESS™ Series 


Each VensaBus:ess module can be purchased and used mdependentty, ar can be linked in 
WY combination to form a complete, coordinated business system. 





3145 5 
that grows as your 


Dae intial 
ta complete accountin 
DGER-Ii can be used as 


_aumsimole, personal checkbook register, expanded to 












a ei bustess po stem of developed 
imo 2 large corporate general ledger system without 
fizaderirs software 

VERSARECEIVABLES ™ $98.55 


tS & Compluta menu-driven accounts receivables, 
weet ad monthly statement generating 
‘System that keeps track of all information retated 10 
‘who owes you or your company money 


VERSAPAYABLES ™ $99 95 


fa designed to keep track of all current and aged 
payables, keeping you in touch with all information 
falated to how much money your company owes 
and helping to manage your cash flow 

VERSAPAYROLL™ $99.5 
1s the most powerful fully alomated payroll system 


’ 
(COMPUTAOINICS: —yrqps eu. ren onoen ies 


a. aac 3 








Tiee ana Buteog System tat 
Management Cnanes 





20 W. PAQOACN PD .. SPRING VALLEY, MY wat 
pa) 405-1506 


~— ST atoalal 
eee eT pene ei-enie 1-200-3-8M2 “RRme es 


COMPUTROINICS:  yeygyn ros. atone 


sommes “OE FS IE EE eoe 
ou aT wean went wot euamaret + REST 
= 


1-000-491-2818 1-900-201-0882 YS Siar ar 


available, yet easy to use Keeps track of ati 
government-required tformation, instantly 
calculates payroll ions (in every state) and 
prints: and ratated lorms 
VERSAINVENTORY ™ $93: 5 
i$ an instant access inventory program that gives 
you virtually unlimited storage capacity and the 
comprehensive siatistics required to make all of 
your vital inventory decisions 


REVIEWS: 

Distribution of the VersaSenes has now exceeded 
100.000 making the VarsaSeres the largest mass 
Gistributed accounting software package in the 
world Among recent reviews, the VersaSeries 
received an excellent rating in the new Addison- 
Wesley rating encyclopedia ‘The VersaSaries 
actualy outperformed competitive ackages selling 
M4 three to five times the price 
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|| {| Symphony” 






: a5 READY-TO-RUN 
=——|\\_— APPLICATIONS 
PACKAGES FOR 

 LOTUS® 1-2-3™ 


AND SYMPHONY™ 






THE COMPLETE BUSINESS PAC 


‘The five essential modules for all small 









bussnesses 
GENERAL LEDCER TER CONTROL 
PAYROLL, a DIRECTORY: 






4E BUSINESS} 
CREDIT CARD MANAGER: 





‘The Compicte Business Pac $99.95 BANK ACCOUNT MANAGER 
Personal/Russness Pac $99.95 
STOCK PAC 
All the major functions for evaluation, Calculates and prints all interest, mortgage 


selection and management of your investment and savings calculations 

portfolio. © LOAN AMORTIZATION SCHEDULE 
PORTFOLIO VALUATION © MORTGAGE REAL ESTATE CALCULATION 
BOND CALCULATIONS Si FLOW ANALYSI 
FUTURE PRICE PROJECTIONS PRESENT F yr 
FINANCIAL RATIOS 
STOCK MARKET ANALYSIS. 
CASIt MARKET FORECASTING Loan Agelication Pac cz $99 95 ag 

» $99.95 ee 


Stock Pac .... q 
| 


BUDGET ANALYSIS PAC DEPRECIATION PAC 


For accountants. investors and small Performs all standard IRS-accepted deprecia- 
busenesses that want ta present professional tion calculations and prints professional 
statements to Lheir clents reports 

BALANCE SHEET PREPARATION DEPRECLATION/ ACCELERATED COST 

COMPARATIVE INCOME STATEMENTS RECOVERY M 

FINANCIAL RATIOS: STRAIGHT DEPRECIATION 

CASH FLOW ANALYSIS ‘SUM OF THI AR 5 DIGITS 


Budget Anatysis Pac 









DOUBLE DECLINING BAL 
Depreciation Pac. $9995 


Boch of these Lotus 1-2.2/Symphony add-on packages cames on ant unprotected diskette The user may mextify arty add-on 
package for his oun needs Each package can be usod with of without 0 printer When used with o printer, the user 
provided with professional lookmg prmiouts which cen be customaed to mee! the needs of the user A manual accompanies 
each package V2 Jand Symphony are trademarks of Lotus Deysiopment Carp Lotus® rs a registered trademark ef Lotus Develegrnant Corp 
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$9995 CE 
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PROPERTY MANAGEMENT SYSTEM 


THIS EASY TO USE PROPERTY MANAGEMENT 
AND ACCOUNTING SYSTEM 1s ideal for arny 
eects lo keep back of rental income 


‘matt or latge apartment buildings, commercial 
office bukchogs warehouses, retail 
single tamuly homes, 









semelat rental properties 


CHECK REGISTER 
ACCOUNTING SYSTEM 
_ Poni checks ant beep detaied 


EASY TO UNDERSTAND 


The INSTANT BUSINESS PROP 


AND MONEY 


Thus systern #5 devenied 


INSTANT STATUS QUERIES 
At ine touen of a button vee she current staan of 
y rent tenant. Amemo fie 
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Wy Printer Mufflers. 
or as little as $5995 


Kensington Print 
the perfect, inexpen 
from durable high-i Bre anu lined with sound. 
absorbing foam, they reduce printer noise by 75% to 857! 

The Printer Mufflers’ sturdy lids not only keep noise in, 
they keep dust out. And they're transparent, too. After all, 
printers should be seen, even when they're not heard. 

Available in two sizes. The Printer Muffler™ 80 ($59.95) 
fits most 80-column printers. The Printer Muffler 132 ($79.95) 
fits most wide-carriage printers. Add our Printer Muffler 
Stand ($29.95) to raise both your printer and Muffler for 
handy paper storage underneath. 

The Kensington Printer Mufflers — just two of the many 
ways we make computing easier. For more information, or a 
dealer near you, call (800) 535-4242. In NY, call (212) 475-5200. 
Or write Kensington, 251 Park Avenue South, NY, NY 10010. 


CIRCLE 272 ON READER SERVICE CARD 1987 Kensington Microware Ltd 


y printers. Molded 









Tilt/Swivel a 
» $29.95 








The new SS-3 System Stand frorr 


unit including the IBM-PC, XT. 


NE 


¢ 


ONUNSLkaa 






: miss: from 4 to 72 inches fo accommodate almost any system 
& Deskpro, hard disk drives, and the Bernoulli Box. Constructed of 


high-impact ABS, it is colored « and textured fo match or complement ali microcomputer systems. Clean 
sysiem unit on the floor. Get organized and more productive with the 





up your workspace — put your 


SS-3 System Stand from Curtis — the experts in accessories. Retail...$29.95 


Cu” oducts are available natianally fram leading Dea'ers, Distributors, anc! Retall Chains. 
In Cana 4a: Micro-Computer Products, PO. Box 235, Ajax, ONT, Canada L1S 3C3, (416) 427-6612 


For the Curtis dealer nearest you call (603) 924-3823 


Adjust fram 
41a 72 Inches. 


High-impact ABS. 

Matches ar complements 
all microcamputer systems 
In colar and texture. 





Manufacturing Company, tne 


CURTIS 


305 Union Street, Peterborough, NH 03458 


Lifetime 
Warranty. 


Rugged design. 
Proven stability for desktop 
or floor use. 


